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et ANY TEXTBOOKS OF METEOROL- 
os OGY AND PHYSICS contain diagram- 
- matic representations of the structure and 
1949 vertical circulation of a thunderstorm. 


‘uneniimhey are based mainly on theoretical deduetions as 


, Wall the kind of thermodynamic engine the authors, from 
) cent horatory experience, think the thunderstorm should 
Rocks j Until recently, no precise means of probing the 
nd e\forms to verify or modify the textbook picture was 
+ Ne ailable. Numerous exploratory airplane flights into 
.* ore or less violent convective clouds or storms had 

ae made, but until the development of the uses of 
ip dar, it was impossible to tell where the aircraft were 
nted Weta respect to the storm at any given moment. Free 


Tovgmmeteorological balloons also had ascended haphazardly 
to thunderstorms, but again it was not possible to 


ick them until the perfection of radio-direetion 


receipt : 
* Biding. 
Ws Ol r ° P 
bald Meteorologists knew there were things wrong with 
20 ,' 
1 Sci ‘textbook interpretation of the thunderstorm, so 
36 by Mato the wartime development of radar and improve- 
y, has fents in the art of blind flying, plans were made for 
er °. @concentrated research program to find out what goes 
is al inside the thunderstorm. Commereial and military 
sts lation interests needed the knowledge for flight 
|, and es ; a 
lety and all-weather flying programs. With the 

50), see : : . ; : , 
a pport of all the interested agencies, the U. S. 


eather Bureau organized an intensive campaign of 
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servation and 





measurement. undertaking, 
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1 Ui lich came to be known as the Thunderstorm Project, 
during eloped into the largest program ever directed at 
jalcol Mingle atmospherie phenomenon and became a joint 
if i vject of the U. 8. Air Force, the U. S. Navy, the 
1e al 











tional Advisory Committee for Aeronauties, and 


U.S. Weather Bureau. 


In the summer of 1946 the observations were earried 
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Dynamics of the Thunderstorm 


for years and contains much information of use in 
flight operations. 

In the following paragraphs will be given a brief 
deseription of the project and a summary of some of 
the results. 

SYSTEM OF OBSERVATIONS 

Basically, the observation program was designed to 
obtain a complete description of the thunderstorm and 
to measure its intensity. The turbulence or bumpiness 
and the broad up-and-down motions of the air were 
considered the most important items to be investigated, 
but great stress also was laid on all measurable quan- 
tities that could give a clue to the vertical and hori- 
zontal air circulations and to the heat exchanges that 
Light- 
ning, which has been one of the main subjeets of 


drive these circulations and produce the rain. 


interest in many vears of investigation by physicists 
and meteorologists, was considered to be of secondary 
importangee, although arrangements were made for 
measurements of the cloud electricity. 

In its main details the observation system consisted 
of the following: 

1. Airplanes were used as probes to measure turbu- 
lence, updrafts and downdrafts, temperature, and elee- 
trical field, and to obtain visual! data such as hydro- 
Northrup Black Widow 
night fighters (P-61’s) were utilized, flown by some of 


meteors, cloud extent, ete. 


the Air Foree’s most expert instrument pilots, who 
volunteered for the task. In a normal mission, five 
airplanes made simultaneous traverses through the 
thunderstorms at five different levels, namely, 5000 ft, 
10,000 ft, 15,000 ft, 20,000 ft and 25,000 ft. 

2. A surface micronetwork was established, consist- 
ing of 55 stations located one mile apart in Florida 
Ohio. The 


equipped with gust-reeording anemometers and wind 


and two miles apart in stations were 
vanes, hygrothermograph, weighing rain gage and 
barograph. The clock speeds on these instruments 
were fast enough to permit a time resolution to nearly 
a minute in most eases. The stations were attended 
daily by observers who traveled through the network 
in jeeps. 

3. In and around the surface micronetwork were set 
up six radiosonde balloon stations with radio-diree- 
Outside the 


four radar wind-finding stations, using small radar- 


tion-finding equipment. network were 
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All these stations made si- 
multaneous balloon releases from which could be ob- 
tamed, in addition to temperature and humidity data, 
detailed information concerning the perturbed hori- 


target-bearing balloons. 


zontal wind flow, especially the horizontal inflow and 
outflow, of the cumulonimbus cloud. 

4. Long range radar was used to detect the develop- 
ment of thunderstorms, to select the storms for study, 
and to guide the pilots and the balloon releases. The 
airplanes carried transponder beacons by means of 
which they could be identified separately and traced 
on the radar ’seopes even when inside the cloud echoes. 
The pilots were vectored through the storms by the 
flight controller who, stationed at the ground radar 
scopes, could watch their movements in relation to 
the thunderclouds. Radar also was used to study the 
development, growth, movement, distribution, and dis- 
sipation of thunderstorms. In this connection, range- 
height-indicating radar was also employed, giving a 
vertical crosssection through the clouds and affording 
an opportunity to study the rates of vertieal growth. 
All ’scopes were photographed every few seconds. 

5. Time synchronization afforded the means by 
which all observations from airplanes, surface, bal- 
loon recordings, and radar could be tied together to 
give the instantaneous and progressive picture of the 
atmospheric processes. 


STRUCTURE AND LIFE CYCLE 


In the analysis of the airplane data it soon became 
apparent that in the usual large thunderstorm the 
pilot was encountering areas of strong turbulence, 
each surrounded by a narrow belt of smooth but cloud- 
filled air. Roseoe R. Braham, Jr., Thunderstorm 
Project analyst assigned to this problem, recognized 
these as distinct convection cells that had become more 
or less joined together or developed as appendages to 
an original “mother” cell. For example, a typical 
Florida thunderstorm that was studied was found to 
be 20 miles long and about 5 to 8 miles wide, and to 
These 
roughly oblong areas measuring 3 to 7 miles across. 


have six recognizable eells within it. were 
Between each cell the airplane, although still in heavy 
cloud, recorded a smooth portion having a width of 
about a mile or less. 

An examination of the photographs of radar echoes 
returned by the thunderstorms through their life his- 
tories verfied the cellular structure by showing the 
fusion or growth of these cells occurring in much the 
same way as the growth of masses of certain kinds of 
bacteria. Where the cells were present over the sur- 
face micronetwork, they could also be identified in the 
rainfall pattern which, at any given moment, had a 
distribution corresponding to that of the cells. A 











separate rain maximum would appear under cach ¢j 
Other meteorological elements were found to fit tj 
cellular pattern. 

The cells were not all alike in structure. 








Some wer 
found to consist of an updraft only; some had bo 
updraft and downdraft, while others contained only, 






downdraft. These differences were found to be ag. 






ciated with different stages in the development yj 
From these studies, the lif 
cycle of the thunderstorm cell was worked out, andj 





dissipation of the cells. 







was immediately apparent that a thunderstorm usualy 





contains cells in different stages of the life eye 






While every storm must be one-celled at the beginning! 
the simple unicellular type was found to be rare ly 
‘ause its period as a solitary cell lasts only a fe 







minutes after it has reached rainy, thundery con 





tions. Thus the textbook diagram of a thunderstory 





always unicellular, is misleading. 





The life eyele of the cell naturally divides itself ini 





three stages: the cumulus stage, the mature stage, av 





the dissipating stage. 






CUMULUS STAGE 





The first stage of the thunderstorm ce!] is the eum 
lus cloud, although only a few eumuli actually bul 
During this stage two 0 






into thunderstorm cells. 





three cumulus clouds may grow together into one ¢ 


































whose diameter may be between one mile and ti 
miles, and whose top usually does not initially exe 
15,000 feet. 

The most important struetural feature of the cum 
lus stage is the updraft prevailing throughout 1 
entire cell, balanced by slow settling in the envi 
ment. As might be expected, the temperatures in 4 


Dott Vac 


FIG, 
hunde 
he aij 


fe: 
preciable updrafts are higher than in the environ ths 
at corresponding levels. The general updraft vat 
from only a few feet per second in small and wij The 
cells and cells in earlier stages of deve'opment, to Gp! fal 
most 100 feet per second in large well-developed cg@aindr 
In accordance with well-known precipitation thdgjpvert 
ries, raindrop coalescence occurs when the cloud (jn up 
has extended some distance above the freezing @™m At t 
When the aceumulation of water exeeeds in auvllell it 
and in drop size that which can be supported by he th 
updraft, the drops begin to fall through the wesj™fousid 
portions of the updraft and the cell passes into he 80 
mature stage of development. sing 
ith th 
MATURE STAGE ) pre 
In the mature stage the cell contains in the 1" feets 
leve's a pronounced downdraft adjacent to the Wjfong 


alled : 
UY aty 
Mg ai) 


draft. The downdraft reaches downward from ' 
proximately 25,000 feet, and throughout the cel] alt 
that height the updraft continues. The rain ®' 
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h eal, Mmurface 1s associated mainly with the downdraft por- 
fit timtion of the cell. The structure is shown in Fig. 1. 
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out Fic. 1, 


Sketch of a vertical cross section through a 


VITO! hunderstorm cell in the mature stage, showing vectorially 
sina he air circulation. The temperature distribution shown 
| ‘typical of summer thunderstorms in the eastern United 


‘one tates, 


t van 

\d Well ~The downdraft results primarily from the presence 
t, to MM! falling rain in an area of former updraft. The 
ed cl@Fvindrops become so large and numerous that they 
yn theXert a frictional drag on the air sufficient to change 


oud ti i updraft into a downdraft. 


g GE At this point in the deseription of the thunderstorm 
amilifiell it is necessary to insert a few remarks concerning 
| by She thermodynamie processes. Classical treatments 
wellfsider the ascending air from the point of view of 


into WBhe so-called “nareel method.” In this process the 
“ing air is regarded as changing its temperature 
ith the expansion and water vapor condensation due 
it neither 


’ Pressure decrease in such a way that 


ne lol eets nor is affected by the environment air. In 
the "Png so, its temperature decrease follows the so- 
rom Hiwelled we'-adiabatie rate. Laboratory experience and 
ol] a atmo-pherie measurements show that the ascend- 


yj at Ne gir 





the cumulus cloud behaves in much the 











same way as a vertical jet stream in the laboratory, 
in that it frictionally entrains part of the surround- 
ing air. This means that air of less than saturation 
humidity comes into the cloud and mixes with the 
cloud air. In the active cumulus, there is enough 
liquid water being carried in the updraft to preserve 
saturation, in the face of intrusion of relatively dry 
That which 
in the mixing process loses part of the 


air, without completely evaporating. 
evaporates 
heat acquired in the cloud condensation process. As 
a consequence, the ascending air cools at a rate faster 
than the wet-adiabatie and at any point is very near 
the temperature of the environment. 

When the frictional drag of the great mass of large 
raindrops finally changes the updraft to a downdraft, 
the descent involves increasing temperature at the wet- 
‘ate of warming in descent is 


adiabatic rate, so the 


less rapid than the cooling in the ascent. Mixing of 
outside air would tend to make the downdraft even 


Thus 


the downdraft beeomes a falling eurrent of cold air 


colder, because of evaporation of raindrops. 


which spreads out laterally as it strikes the ground. 
All of the striking phenomena observed at the 
ground in thunderstorms are direetly associated with 
the downdraft. Among them are the downpour of 
rain, the temperature discontinuity, the squa'l front 
the humidity 
the 


wr “first, gust,” the barograph “jump,’ 


“dip,” and, to a considerable extent, cloud-to- 
ground lightning discharge. 

Either from the first gust of the wind that reaches 
out from the downdraft area or from air mass identi- 
of the 


“an be traced with precision through 


fication in terms of temperature, the outflow 
downdraft air 
the Florida and Ohio micronetworks. The data show 
that the cold air spreads outward almost equally i 

all directions in eases of gentle winds, but is inde 
downwind in a strongly diverging flow when the pre- 
vailing unperturbed winds are appreciable. A diseon- 
tinuity is formed between the outflow air and the sur- 
rounding warm air. Although originally formed 
the rainy 
outruns the rain area and its arrival is felt at places 


The 


b'ast of downdraft air experienced at a station is the 


portion of the cell, the downdraft air soon 


several miles from the precipitating eell. first 
strongest, but as long as the outflow continues, strong, 
The strength of the first 


and sueceeding gusts is less the farther 


gusty winds are observed. 
the air has 
spread, being strongest near where the downdraft first 
reeches the ground in the early mature stage. There, 
and elsewhere, the wind speed and gustiness decrease 
with time as the spreading continues, except in those 
‘ases where a new adjacent cell reaches the mature 
or rain-producing stage. 


Computations of the outflow made from a study of 
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the wind field as measured in the surface micronet- 
work show very pronounced patterns of horizontal 
divergence centers with the maximum values in the 
heaviest rain at the point where the downdraft ap- 
pears to be concentrated. The simultaneous release 
of balloons at several points around individual storms 
having mature cells indicated outflow from the ground 
up to heights between 2000 and 5000 feet, with inflow 
above. This measured inflow provides a verification 
of the idea of entrainment of environment air into 
In the later 
mature stage and in the dissipating stage, outflow was 
measured by the balloons at heights above 25,000 feet, 
corresponding to the anvil portion of the cloud. 


the vertically moving air of the cloud. 


In general, one may say that, heretofore, meteorolo- 
gists have emphasized too much the thunderstorm up- 
draft. The downdraft is by far the most striking 
feature, at least in the levels at or near the ground. 
The inflow winds that feed the updraft are mere 
zephyrs at the ground, while the outflow from the 
downdraft produces winds oceasionally of destructive 
foree. Other striking changes, such as the tempera- 
ture drop and the pressure jump, go with the down- 
draft. 
engine the thunderstorm does work both through the 
updraft, which is warmer than the environment, and 
through the downdraft, which is colder. Temperatures 


Also it is evident that as a thermodynamic 


measured from the airplanes amply demonstrated 
these temperature differences and, in fact, showed that 
the stronger the draft the greater the temperature 
difference, in the sense indicated. 


DISSIPATING STAGE 


When the downdraft has spread across the lower 
levels of the cell to such’ an extent that the updraft 
area becomes of secondary importance, the cell passes 
into the dissipating stage. As the process continues, 
the entire lower part of the cell has downdrafts, while 
in the higher levels there are negligible vertical mo- 
tions. Slight downdrafts exist as long as light rain 
continues, although the entraining of environment air 
at this stage must be a contributing factor in drying 
up the cloud. 

By the time the rain has stopped, large seale ver- 
tical motion has subsided and cell boundaries become 
very indistinct. The storm usually ends up as a dis- 


sipating layer of altostratus. 





~~ 


THE OuTFLOW AND NEw CELLS 





One of the effects of the outflowing cold air whig 
was immediately recognized and which was also know, 
to previous investigators, was the action of the pseyj 
cold front in “triggering” the growth of new ¢¢ 
It was found that the greatest probability for new qj 
development is in the region between two cells yy 
















































more than three miles apart, where two cold outfloy; 
meet to squeeze the warm air upward. Downyiyi 


three miles or less from an existing cell is anothe aa 
( 


ore % 
} anti 


place of importance for cell development. 
In some eases the new cells developed before the 
had been time for the cold air outflow to make jx me 
sue: 


influence felt. It seemed that frequently there yy, 


br es 
a tendency for cells to grow in clusters almost sin. po 
nditi 
at if 
uting cause in these eases. sue 


taneously. Some more general features of the (. 


namies of the air in the vicinity must be a contri). 


’ r A hl wie ¢ 
FuicutTs THrouGu THUNDERSTORMS -_ 
easec 
During the two seasons of measurements, the AviRcoun 


Force pilots made a total of 1,363  penetratiofiiveral 


through thunderstorms at various altitudes withoue ori 
pedit 
In th 


is me 


accident. An effort was made to perform these flights 
through the most vigorous thunderstorms that cou 
be found in the area of operations. The analysis «! 
these flights furnishes valuable information coneernuy to 0 
a 9 


at ch 


hazards in thunderstorms. 


Turbulence was found to be greatest at the midi: 
and upper altitudes flown, that is, from 10,000 fj" 
upward, with the greatest values appearing betwee!" 
15,000 and 20,000 feet. The least turbulence we 


found in the lower layers. Updrafts were stronge’ 


ctatie 
cOS a 
sults 


in the higher levels, as were also, to some extent, tlt 
peate 


and hail hazards wet 
15,000 feet. In genet 
the worst conditions were encountered at the altitu 


downdrafts. The lightning 


closer 
ted 
Atter 
t ree? 
This | 


fore | 


found to be greatest around 


at which modern airplanes with supercharged cabil 
The use of airborne rai 
to avoid thunderstorm centers of turbulence, parti! 


are most frequently flown. 


larly at these upper levels, was indicated to be de! 
able. With 10-em radar, it was found that the tur 
lence outside the eloud echoes was negligible compa™ 
with that inside. The possibility of developing rai + = 
to the extent that the smooth areas between the HMM), 
can be followed should lead to a satisfactory solu!" 4, ; 
of the thunderstorm flying problem at all levels. erval 
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Cells 
W e¢l ITH THE CONTINUED DEVELOP- 


MENT of cytochemical and histochemical 





5 no 







Hor techniques and their increasing use in 
WI research involving problems in pathology 
othe d microscopic anatomy, there is increasing need for 

ore accurate and speedier methods of analyzing the 
ther nantitative morphological characteristies of cells and 
ke ii cues, In 1943 Chalkley (2) proposed a new method 
Vk, estimating volume percentages of morphologic 
sini mmponents in fixed preparations, or under proper 
(i nditions, in vivo. This method depends on the fact 
ntri-iat if points are thrown at random on a block of 


sue the percentage of points lying in any morpho- 
gic component will, as the number of points is in- 
eased, approach the pereentage of the tissue block 


¢ Avicounted for by the individual component. Tests in 


atio—mmeveral different laboratories (7, 5, 6) have confirmed 
ithow[iiMe original expeetation that the method would prove 
flichisfm/peditious and aecurate. 

coum In the present paper an attempt is made to extend 


is method to obtain estimates of the volume-surface 


rS18 Of 
oynivemmtio of morphologie components such as cells or nu- 

| There are good reasons a priori for believing 
viddem™et changes in this ratio may be correlated with dif- 


() fugmmrent physiological states, but until a method of 














otwoumecsurement is available no confirmation of this ex- 


o yectation is possible. The method to be proposed 


onved kes as its point of departure Crofton’s remarkable 


nt, ti sults (3) showing that if an indefinitely long line be 
. yoommeatedly placed at random over a plane containing 
ener ‘losed figure, the average length of the chord inter- 
titnidl ‘ted by the figure will be wz area/perimeter, no 
titer what the shape of the figure, so long as it is 


t reentrant. 


eabili 


.) Tad 


ari This result requires modifications in several respects 
de ore it can be used fer the purpose at hand: a) it 
ball st be made applicable to lines of finite length; b) it 
al ast substitute some simple procedure for the labori- 
y rail Sand inaceurate method of measuring chord length; 
oe el lt must be extended to cover reentrant figures; d) 
~~ must he extended to provide an estimate not merely 


the area-perimeter ratio in the foeal plane under 
ervation but of the volume-surfaece ratio in three 
lensions of which the observed focal plane is a 
0-dimen: ional] sample. 

r related problem has been considered by Wicksell (8, 9). 
Barge number of spherical or ellipsoidal corpuscles of dif- 
it Sizes are distributed in a body, split in two by a plane 
ea, y icksell expresses the distribution of the diam- 


T8 of the corpuscles in the body in terms of the distribu- 
n of the measured diameters in the plane section. 
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4 Method for Estimating Volume-Surface Ratios 
Jarold W. Chalkley, Jerome Cornfield, and Helen Park 





The first three of these modifications are aecom- 
If we use a line of 
finite length, say r, and count the number of times 


plished by a single simple device. 


the two end points fall in the interior of a plane fig- 
ure, denoted by h for hits, and the number of times 
the line intersects the perimeter of the figure, denoted 


Fic. 1. Schematic representation of a randomly thrown 
line intersecting a closed three-dimensional figure. In the 
upper sketch the reading is two hits, no cuts; in the lower, 
1 hit, 3 cuts. 


by ¢ for euts, then in a very large number of throws 
rh/c=a area/perimeter for all closed figures, includ 

ing reentrant ones (Fig. 1). The fourth modification 
is provided by the mathematical result that, when a 
line of length r is placed at random in three-dimen- 
sional space containing a closed figure, in a very large 
number of throws rh /c = 4 volume /surface. 

This result satisfies condition d, since placing a line 
at random in three dimensions can be shown to be 
formally equivalent to placing a plane at random in 
three dimensions and placing the line at random on the 
resulting two-dimensional plane section. 

If the space contains a series of figures of different 
volumes and surfaces, rh /c = 4 sum of volumes /sum of 
surfaces. As in two dimensions, this result applies 
whatever the shape of the figure, but covers reentrant 
as well as nonreentrant figures. Mathematical proofs 
are provided in a more complete discussion of this 
problem to be published elsewhere. It follows from 
this result that if a method can be found by which a 
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Fig. 2. Reentrant solid. 


line of length r can be placed at random in a tissue 
and the hits and euts on some specified morphological 
component counted, + rh/c will yield an estimate of 
the average volume per unit of surface for that com- 
ponent. 

Basic to the mathematical result is a particular defi- 
nition of randomness. Other definitions, which lead to 
different results, are possible and cannot be excluded 
on purely mathematical grounds. Crofton’s original 
result was eriticized by Edgeworth (4) for this very 
reason. Although the definition used by Crofton and 
by us is the same as that used by Buffon in his solution 
of the needle problem (7), which solution has been 
empirically verified, a test of the method is never- 
theless necessary. 

For that purpose the following trial was conducted. 
Strips of balsa wood were sawed into geometrical fig- 
ures of known shape. The figures we shall consider 
here are a cube 4x4x4 in. and a reentrant figure 
found by taking two parallelepipeds } x 4 x2 in. and 
glueing one on top of the other to yield a figure of the 
The figures were dropped into 


shape shown in Fig. 2. 
a cardboard container filled with melted paraffin and 
tale and stirred. 
into parallel sections, and all the resulting blocks 


After cooling, the mixture was sliced 





Fic. 3. Twelve parallel sections of 3-in. cubes embedded 
in paraffin. The reading for the particular position of the 
needle is 2 hits and 4 cuts. 


——_]} 


were laid level, adjoining each other. Fig. 3 gh 
the resulting sections for the 4x 4 4-in. cubes. | 
needle was thrown onto the blocks 2000 times, ang 4, 
number of hits and cuts made by the needle on the 
tions of the wooden blocks that appeared in the slig 

ras recorded at each throw. After each 100 thoy 
the sections were reshuffled. Fig. 4 shows the reg 





for the cubes, Fig. 5 for the reentrant figure. In hy 
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CUMULATIVE NUMBER OF THROWS 
Fie. 5. Cumulative estimate from successive throw 
volume-surface ratio for the reentrant figure. 


cases the estimate of volume-surface ratio oblil 
differs from the known figure by less than 5%. I 
agreement appears satisfactory. . 

The 95% confidence limits shown in Figs. 3 a 
have been calculated from standard deviations 
puted from groups of 100 throws. They provide 
basis for deciding when a sufficient number of thr" 
has been made. Thus, after 2000 throws we ¢al® 
elude, even in the absence of knowledge of the ¢o™ 
answer, that the correct value lies within 8% of! 
observed value with a probability of 0.95. After 3 
throws the correct value lies within 10% of the 
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Thus, 
0S, by ealculating error limits it is possible to decide at 


served value, and after 900 throws within 15%. 


nd tym any point when sufficient accuracy for the purpose at 


he wimmhand has been attained. 
» shies To determine the amount of subjectivity involved 
throdmmin reading hits and euts, two different observers in- 


real dependently recorded hits and euts for the same 2000 


throws on the reentrant figure. In all doubtful cases 


TABLE 1 


EstiMATES OF A TRUE RATIO OF 0.0563 INDEPENDENTLY 
OBTAINED RY TWO OBSERVERS FROM THE 


th 
eet Same 2000 THRows 
" V 
Estimated = based on 
. Use of 
st 


Observer - second 

* Use of ‘ < 
ss ; choice in 
first choice 


doubtful 


cases 
A 0.0584 0.0572 
RB O.0557 0.0550 






hey recorded separately their first and second choices. 
(Table 1). 


In applying the present method to microscopic see- 






1800 In no case do the differences exceed 6% 





throws 






ions, the major problem is in achieving randomness. 





Vhen the morphologie components under study are 
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he Enzymatic Hydrolysis of 
hloramphenicol (Chloromycetin)* 
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With the development of the new antibiotie chlor 
mphenicol, (chloromyeetin) (1, 3, 6) and identification 
bD(-) threo-1-p-nitrophenyl-2-dichloracetamido-1, 3-pro- 


. obtalnt 


" 
%. q 






mnediol (2, 4, 5), experiments were undertaken to deter- 






3 ani ne if this compound could be inaetivated by enzymatie 
3. 3 abt : 





hdrolysis of the amide linkage present in the compound, 
his link: 





rions @ 
rovide! 
of thre 
e can 





ge appears to contribute substantially to the 





Mclerlostutie properties of chloramphenicol. 
In the initial series of experiments with &. coli, B. 


Weoides P. vulgaris, and B. subtilis, it was found that 










the cOmMMmeloramphnieol eould be hydrolyzed when introduced 
8%, of HetO actiy ly growing broth cultures of these organisms. 





le deer, 


After } 
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ise in bacteriostatic potency of the filtrates 
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not oriented, or when they are approximately spheri- 
eal, the technique used by Chalkley for achieving ran- 
domness (2) should be satisfactory. 
a reticle with a line of suitable length engraved or 
otherwise inscribed thereon is substituted for the five 
pointers used in the method referred to. 


For this purpose 


The manipu- 
lation is identical but euts as well as hits are observed 
and recorded. Of course, the length of the visual im- 
age of the line in the focal plane must be measured 
for the particular magnification used, and treated 
When the com- 
ponents are oriented and are not approximately 


as the contant r in the ealeulations. 


spherical, however, parallel sections cut through the 


tissue will not provide random sections. In such ¢ases 


special precautions will be needed to insure random 
ness. 
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from these cultures was followed by 


FAPER ES 






means of a micro- 
biological assay method for chloramphenicol using Shi 
gella sonnei (6). 

The tested 
in ability to hydrolyze the antibiotic. P. 


subtilis proved to be the best source of the enzyme. Cul 


organisms showed considerable variation 


vulgaris and B. 


tures of these organisms possessed approximately twice 
the enzymatic activity of B. mycoides eultures and about 
three times the activity exhibited by EZ. coli cultures. 
The results obtained, using actively growing cultures, 
did not indicate whether the enzyme destroying the anti- 
When 
filtrates from 24-hr broth eultures of the organisms were 


biotic was «1 extracellular or endocellular enzyme. 


ineubated for 24 hr at 37° C with chloramphenicol, no 
hydrolysis of the antibiotic was observed. However, fil 
trates from cultures 2-4 weeks of age actively destroyed 
chloramphenicol and a fairly active preparation of the 
enzyme could be obtained by concentration of the filtrate. 
The enzyme is therefore liberated into the culture me- 
dium. The enzyme could also be detected in suspensions 
of washed bacterial cells and in the autolyzates prepared 
from the washed cells. 
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The enzyme involved in the hydrolysis of chlorampheni- 
col has been tentatively designated as enzyme A to dis- 
tinguish it from the other enzymes which might be in- 
volved in the enzymatic destruction of the antibiotic 
through attacks on other groups present in the molecule. 
The action of the enzyme is to hydrolyze the amide link- 
age of chloramphenicol and thus liberate the correspond- 
ing basic amine and dichloroacetie acid, which have been 
isolated and identified by chemical means from the en- 
zymatie digests of chloramphenicol. 

The optimum conditions for the enzymatic hydrolysis 
of chloramphenicol have been found to be pH 7.5 and a 
temperature of 37.5 to 40.0°C. The rate of enzymatic 
hydrolysis increased with substrate concentration up to 
2mgperml. This is approximately the maximum solubil- 
ity of chloramphenicol under the test conditions. 

One unit of enzyme activity has been arbitrarily chosen 
as that amount of the enzyme which will hydrolyze 1 png 
of chloramphenicol in 1 hr at pH 7.5 and 37.5° C. 

Initial studies on the properties of this enzyme involved 
in the hydrolysis of chloramphenicol indicate that it is 
probably very similar to other proteolytic enzymes that 
have been isolated from bacterial cells. Moreover, this 
enzyme is neither a true papain nor a trypsin, since 
highly active preparations of these latter enzymes do not 
hydrolyze chloramphenicol to any great extent. The en- 
zyme appears, however, to be activated by cysteine and 
other reducing agents, so that it is probably more closely 
related to the papain group than to the trypsin group 
of enzymes. Crystalline preparations of pepsin and chy- 
motrypsin were found to be inactive on chloramphenicol. 

Further studies on the distribution and properties of 


this enzyme are in progress and will be reported later. 
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Absorption Spectrum of Beta Carotene in 
Liquid Solution at the Temperature of 
Liquid Nitrogen! 

Simon Freed and C. J. Hochanadel 


Chemistry Division, Oak Ridge National Laboratory 
Oak Ridge, Tennessee 


In a recent paper in another journal (1), we describe 
solutions of salts fluid at the temperature of liquid nitro- 
gen. One of the solvents employed consists of one part 
in ten of n-propyl alcohol and the remainder is equally 
divided between the liquids propane and propene. 


1This document is based on work performed under Con- 
tract Number W-7405 eng 26 for the Atomic Energy Project 
at Oak Ridge National Laboratory. 
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Fic, 1, Absorption spectra of carotene (90% alpha and 
10% beta). A-——In heptane at room temperature; B—I 


equal volume mixture of propane and propene at — 196° C 


To obtain as refined a spectrum of a solute as possible, 
it is recognized that solvents such as aleohol and ether are 
to be avoided, since they possess permanent electric di 
pole moments, and they would be expected to distort the 
solute molecules. For this reason, hydrocarbons such 8 
hexane frequently serve as solvents. 

Our mixed solvent without alcohol, namely, a solvent 
consisting only of liquid propene and liquid propane i 
equal volumes, proved to dissolve carotene rather rapidly 
at about —50° C and maintain it in solution at - 196°C 
in sufficient concentration to give an absorption spectrum 


25 em. 


in a path length of 

The spectrum at — 196° C, as may be seen from tle 
traces, differs markedly from that of carotene at rool 
temperature dissolved in heptane. The number of 
sorption peaks seems to be the same, but their relative it 
tensities differ greatly. They are much sharpened and 
are in general displaced toward long wavelengths at th 
low temperature. 

On lowering the temperature of the solution in propa" 
propene from — 80° C to ~ 196° ©, changes consistent with 
these took place. 

The solute consisted of 90% beta carotene and 1% 
alpha carotene. : 

We are much indebted to Dr. Martin Kuna, of our } 
ology Division, not only for some biologically importa" 
substances but also for a discussion of great value to us 


on their chemical and spectroscopic properties. 
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7 An Interpretation of the Cause of Water- 
repellent Sandy Soils Found in Citrus 
Groves of Central Florida 


1, W. Wander 
Citrus Experiment Station, Lake Alfred, Florida 

Several reports (3-5) have appeared in soil literature 
jiscussing the property which prevents the soil from being 


This 


property, water repellency, is widespread and quite pro- 


properly wetted by either rain or irrigation water. 


nounced in much of the citrus-growing area of Florida. 
Under many trees a large volume of soil remains dry even 
A drop of distilled 
water, placed on the soil, behaves as if it were on a 


atter prolonged periods of rainfall. 
waxed surface. In some eases the drop of water will 
evaporate in place without any penetration; in other 
cases it will gradually penetrate the soil after several 
hours. 

During the rainy seasons of 1947 and 1948, differences 
in the prevalence of water-repellent soil were noted in a 
group of plots having different fertilizer treatments, 
located at the Citrus Experiment Station at Lake Alfred, 
The treatments had effect 10 


——) Me) eterminations of the relative amounts of water-repellent 
\° 


Florida. been in years. 


soil were estimated by placing a drop of distilled water 


Ap on soil samples taken from beneath trees and observing 
-¢ the time required for absorption. This was done by 
i taking samples to a 6-in. depth with a stainless steel 
asible, ig : : : 
tube 1 in, in diam, turning the sample tube upside down 
4 " ind placing the drop of water on the exposed soil surface. 
ie If the drop of water did not soak into the soil within 
a " 1) see, the soil was listed as water repellent; if it did 
1¢h 28 Ta oak in, it was listed easy to wet. Eighty examinations 
were made in each plot and the results from duplicate 
olvent plots combined. The results of this investigation are 
ane "shown in Table 1. 
apidly These results indieate that fertilizer practices influence 
196° ¢ le amount of water-repellent soil found under field con- 
ctriM Mlitions, It appears that the use of magnesium in the 
fertilizer, along with a separate application of ground 
m the M@inestone to control soil pH at about 5.8, is associated 
room ‘ith the water-repellent phenomenon. 
of * It is known that fatty acids form very insoluble soaps 
‘ive 1 ith caleium, magnesium, and other metals and that these 
d and Boaps, when dry, are extremely water repellent. Waksman 














at the 


(fh 


had previously cited the presence of fatty acids, 
With 
“oposite soil samples which exhibited the water-repellent 


P'operty were cheeked for the presence of fatty acids. 


Fats, and waxes in soils. this in mind, several 
opane 


it with 


his was done by heating the soil in the presence of a 
0, sty “—e , Pee ; 
d 10% ‘ong sodium hydroxide solution, neutralizing with sul- 


phurie acid, and steam-distilling in the presence of a 

\. lig ate ceil . . . . . 

pur Bi ight excess of acid. A small amount of solid material 
‘ iF a+: . . . . 

yortatt s obtained whieh gave a test for a carboxylic acid group 

. 4 s 


e to us \+). 


A dilut ether solution of the solid material obtained 
‘om this steam distillation, when added to subsoil, which 


Net varw ....: . . “4: 
very casily, had no effect on its wettability. How- 


_ Phys 
et, when 








a dilute aqueous solution of calcium or mag- 
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nesium hydroxide was added to the soil, which had been 
previously treated with the ether extract, the soil be- 
came very water repellent when it was dry. 

This was further checked by treating an easily wetted 
soil with a dilute solution of stearie acid in ether. The 
ether was evaporated and then a dilute solution of either 
‘alcium or magnesium hydroxide was added and the soil 
dried. Following this treatment the soil became ex- 
tremely water repellent. Evidently the formation under 
field conditions of metallic soaps results in water-repellent 


TABLE 1 


RELATIONSHIP OF FERTILIZER TREATMENT 
OF WATER-REPELLENT SOIL 


TO AMOUNT 


Plot Fertilizer : ; “a o : * 
aa ertilizer treatment +E nn = se 
“sei 868 
Bes oF 
Ses «ks 
l and 12 3-6-8-4-1-4* 23 18 
10% N organic source 
pH 5.87 
2 and 11 3-6-8-0-1-4 4 1 
100% N inorganic source 
pH 5.87 
3 and 10 3-6-8-2-1-4 29 30 
100% N inorganic source 
pH 5.87 
fand 9 3-6-8-4-1-4 23 23 
100% N inorganic source 
pH 5.84 
Sand S 3-6-8-4-1-4 0 1 


100% N inorganic source 

pH not controlled (4.2) 

3-6-8-0-0-0 5 8 
100% N inorganic source 

pH not controlled (4.2) 


Gand 7 


* The figures refer to percentages of various constituents 
in the fertilizer in the following order : N-P205-K20-MgO-MnoO- 
CuO and as determined by A.O.A.C. methods for fertilizers. 
The fertilizers indicated were applied at 60 Ib per tree per 
year. 

+ pH controlled with high Ca limestone. 


soil and a similar water repellency can be produced in 
the laboratory by similar chemical combinations. 
Jacobson and Holmes (2) found that metallic soaps, 
such as magnesium stearate, are practically insoluble in 
ether, but that magnesium stearate is relatively soluble 
in methyl aleohol. Jamison’s work (4) indicated that a 
water-repellent soil, extracted with ether, remains water 
repellent. With these facts in mind a sample of water 
repellent soil was extracted first with ether to remove any 
free fats and waxes, then with methyl alcohol. This 
treatment left the soil readily wettable. The methy] 
alcohol extract, when evaporated on an easily wetted soil, 
left the soil water repellent, whereas the ether extract had 
no effect. When a portion of the methyl alcohol extract 
was evaporated to dryness, nitric and perchloric acids 
added for destruction of organic matter, and heat applied, 
small globules of fat released. Further heat 
oxidized the fat, and the residue, when taken up in dis- 
tilled water, gave strong magnesium and calcium tests. 


were 
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This indicates that calcium and magnesium soaps had 
been dissolved by the methyl alcohol. 

From this and other corollary information, it has been 
concluded that it is the formation of a water-repellent 
eoating of metallic soaps on the soil particles (98% silica) 
that causes the water-repellent property found in many 
Florida soils. The souree and identity of the particular 
fatty acids involved have not yet been determined. 

Bin 
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Near Infrared Absorption Spectra of Uracil, 
5-Chlorouracil, and Thymine’ 


J. R. Lacher, D. E. Campion, and J. D. Park 


University of Colorado, Boulder 


Infrared spectrometry has proved very useful in study- 
ing biologically active materials (5), particularly if they 
are soluble in solvents which are transparent in the same 
(1, 4) 
components of nucleie acids (2, 3), the lack of solubility 


region of the spectrum. In proteins and the 
in other than aqueous solvents has made it necessiry to 
use thin films, powders, suspensions, and the like. We 
have found that fused antimony trichloride is a powerful 
solvent for some of these materials and nearly 0.2 molar 
solutions of uracil, 5-chlorouracil, and thymine were read- 
ily prepared at 100° C. After a vacuum distillation, the 
fused antimony trichloride was suitably transparent and 
showed only two small absorption peaks at 1.93 and 1.42 y 
(believed to be an O-H stretching overtone). 
cause no trouble, since their effect is subtracted out with 


These perks 
the background. We have not investigated the absorp- 
tion spectra of antimony chloride beyond 2.3 yw, but one 
might reasonably expect it to be transparent as far out 
as carbon tetrachloride or perhaps silver chloride. This 
aspect of the problem is being studied further. 

The near infrared spectra of the compounds reported 
in this paper were measured with a Perkin-Elmer spec- 
trometer model 12-B. A flint glass prism and tungsten 
light source were used, with a constant slit width of 0.475 
mm. The absorption cell was constructed of Monel metal 
and had a diameter of 2.5 and a length of 4.0 cm. Glass 
windows were used with Teflon gaskets. The cell was 
heated electrically to 100° C. 

The results obtained are shown in Fig. 1 and tabulated 
in Table 1. For comparison we have included the ab- 
sorption spectra of phenol and acetamide. The concen- 
trations are about 0.2 molar. In addition, chlorouracil 


1 Supported in part by the Atomic Energy Commission and 
the Office of Naval Research. 


this 





INFRARED ABSORPTION SPECTROGRAM 
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absorption curves were run at 0.18, 0.28, and 0.43 mola 
The effect of increasing the concentration of chloroura : he 

is simply to deepen the various absorption bands. \ 
5 Dor 


broadening characteristic of hydrogen bonding was 0 
tained, and we infer that in this solvent compounds ar 








present in a monomeric form. 
Expe 
Lansi 
Equit 


TABLE 1 


NEAR INFRARED ABSORPTION BANDS 
(IN ANTIMONY TRICHLORIDE) 





© 8) 
= Ba 2 ° @ Assignment aed 
3 = 3 5 = wt Assignmen 
£ Os a F SE Depart; 
a 0 5 fl _ = « ollege 
ab ab ab 1.43 ab O-11 
1.50 1.50 1.51 ab 1.49 N-Il The 
1.65 1.65 1.68 1.67 ab C11 (ring) has be 
ab ab 1.75 ab 1.75 C-11 (aliphatic) llecade 
1.99 1.99 2.00 ab 2.00 CO 7 ; 
i858. £34 .....0288 ab C-H (combination MP lant yj 
ring) ald bet 


oe we ohes a Terence 


Uracil, chlorouracil, and thymine all show sharp, dee dene 
bands at 1.50 p. Bath and Ellis (7) concluded from ite (1 
study of various proteins that absorption at this Wp "ses 
length corresponds to the first N-H overtone. The _ 
deep band at 1.49 p in the spectrum of acetamide con me 'ent 


thown ¢ 
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this assignment. In phenol strong absorption occurs at 


1.43 pb This corresponds to the first O-H overtone. 
ginee uracil and its derivatives do not absorb in this 
region but do ahsorb in the region characteristic of the 
arst N-H overtone. it is inferred that these compounds 
exist predominantly in the keto form when dissolved in 
antimony trichloride. 

The absorption at 1.65 » shown by uracil, chlorouracil, 
and thymine is attributed to the first C-H overtone char- 
acteristic of ring compounds. The absorption is quite 
strong for phenol, which has five such hydrogen atoms, 
and quite weak for chlorouracil, which has only one C-H 
hond per molecule. The broadening of the C-H band 
toward the infrared in the case of thymine can be at- 
tributed to the aliphatic C-H overtone of the methyl 
group. The second dip in this broad band is centered 
at 1.75 p, which coincides nicely with the methyl type 
(-H band of acetamide. 

Uracil, chlerouraeil, thymine, and acetamide show ab- 
sorption at 1.99-2 00 w; this band is absent in phenol. 
It is probably due to the second carbonyl overtone vibra- 
All of the 
This band 


tion which is known to lie in this region (7). 
compounds except acetamide absorb at 2.15 w. 
may be due to a combination of the fundamental valence 
and deformation vibrations of a ring C-H group. Be- 
yond 2.1 4 the results are uncertain because the flint glass 
prism begins to absorb strongly and reduces the light 
iutensity. Complete details of the spectra will be pub 


lished elsewhere. 
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Experimental Mixed Infection of Mice with 
Lansing Poliomyelitis Virus and Western 
Equine Encephalomyelitis Virus 










Fred W. Gallagher 


nt 

Vepartment of Bacteriology and Clinical Pathology, 

ollege of Medicine, University of Vermont, Burlington 

The phenomenon of interference between virus agents 
3 has been claiming increasing attention during the last 
. leeade. Interference has been demonstrated between 
patio! ft Viruses, between bacterial viruses (bacteriophages), 





‘ud between animal viruses. In some eases when inter- 





Tare * . . . . . . 
“renee oceurs the growth of one virus is inhibited, as 





>, dee'denced by failure subsequently to demonstrate its pres- 





ite (1, 6), while in other cases the growth of both 
ruses jx inhibited (3). On the other hand, it has been 
hown thet two viruses may grow together without ap- 
event interferenee (4, 5). 

















In an attempt by the author to demonstrate interfer- 
ence between the viruses of equine encephalomyelitis and 
poliomyelitis in mice, it became apparent that such inter- 
ference reported in monkeys (2) did not occur in mice. 
It was evident that both viruses grew in mice and that 
either or both could produce symptoms and death. If 
any antagonistic effect at all was manifested it consisted 
solely of a prolongation of life in some of the mice. 

Lansing poliomyelitis and western equine encephalomy- 
elitis viruses were chosen because their incubation periods 
and symptomatology made it easy to distinguish between 
them in mice. Beeause the Lansing virus has an ineuba- 
tion period averaging 7-9 days and the W.E.E. virus 
kills regularly in 48 hr, the W.E.E. virus was inoculated 
later so that both viruses could reach effective concentra- 
tions at about the same time. Accordingly, several pre- 
liminary experiments were run to work out the mutual 
relationships of dosage and time interval between admin- 
istration of the viruses. 

In one of these experiments using 30 mice it became 
apparent that LD, doses of the two viruses would not 
give significant data without the use of extremely large 
groups of animals. It seemed desirable that all animals 
two control groups (Lansing virus alone and 
virus alone) should die in a reasonable period of 
Titration of the W.E.E. virus showed that 0.03 
ml of a 1: 1000 dilution inoculated intracerebrally would 
kill all mice injected in 2-3 days. 
however, presented a more complex problem. A single in- 
tracerebral inoculation of the supernatant fluid (allowing 
suspension to stand for 10-15 min for settling of coarser 
tissue fragments) of a 10% suspension of mouse brain 
and cord never killed all of the mice injected, and even 
among those that did die the incubation period of some 
was prolonged to 2 or 3 weeks. 


in the 
W.E.E. 
time. 


The Lansing virus, 


However, killing of al! 
mice could be achieved by two inoculations of virus 
spaced 48 hr apart. Further, this served to shorten the 
incubation period somewhat. The preliminary experi- 
ments showed also that a time interval of 3 days between 
the second inoculation of Lansing virus and the adminis- 
tration of W.E.E. virus would probably be optimal. 

A group of 62 10-g white mice were used for the ex- 
periment here reported. Fifty-two of these mice received 
two intracerebral inoculations of Lansing virus spaced 
48 hr apart. One mouse was killed by the inoculation 
procedure. On the morning of the third day following 
the second injection, 14 of these mice were either dead, 
moribund, or showed typical poliomyelitis paralysis. 
These were arbitrarily set aside to constitute a poliomy- 
elitis virus control group. The remaining 37 Lansing 
mice, together with the ten uninoculated mice, were in- 
jected with W.E.E. virus. The ten W.E.E. mice all died 
with typical symptoms in 48 hr. Of the 37 mice re- 
ceiving both viruses, 17 died in 2-17 days with typical 
poliomyelitis symptoms, 11 died in 2-3 days with typical 
W.E.E,. symptoms, and eight died in 1-9 days with what 
were judged to be mixed symptoms. One 
not die. 


mouse did 


The brains and spinal cords of five of the mice receiv- 
ing both viruses and dying with typical poliomyelitis 
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Symptoms were removed. The cord and brain stem were 
removed from each brain and the cords and brains pooled 
separately. These were ground, diluted to 1: 100 and 
1: 1000 and injected into white mice, all of which died 
in 48 hr with typical W.E.E. symptoms. Similar results 
were obtained with brain and cord material removed from 
mice dying with W.E.E. symptoms and from mice dying 
with symptoms judged to be a mixture of the two dis- 
eases. 

It is apparent that mice dying with typical poliomyeli- 
tis symptoms had W.E.E. virus in high concentration in 
the central nervous system, and it seems reasonable to 
infer that there was a concomitant growth of these vi- 
ruses. It seems reasonable further to assume that 
whether a mouse died with poliomyelitis or encephalitis 
was a fortuitous circumstanee depending on which virus 
happened to gain the ascendancy. Unfortunately, the 
long ineubation period of poliomyelitis virus and the 
short incubation period of W.E.E. virus precluded the 
possibility of demonstrating the presence of poliomyelitis 
virus in mice dying with W.E.E. symptoms. 

The question why certain viruses interfere with each 
other while other viruses may grow together in the same 
host organ or tissue remains unanswered. The observa- 
tions here reported, that equine encephalomyelitis virus 
and poliomyelitis virus may grow together in the brains 
of mice, whereas these viruses interfere with each other 
in monkeys, do not clarify the situation but nevertheless 
provide additional information. An elucidation of this 
fundamental problem will undoubtedly add greatly to 
our knowledge of the basic mechanisms of virus growth. 
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Thyroid Destruction by I'**, and 
Replacement Therapy’ 


C. F. Winchester,? C. L. Comar,*® and George K. Davis 


Department of Animal Industry, University of Florida, 
Gainesville 


The early work of Graham (1) on milk cows, and of 
Winchester (5) on chickens demonstrated a very definite 
relationship between thyroid function and milk and egg 


production. Winchester (6) also found a parallelism be- 


1 Published with the permission of the Director of the 
Florida Agricultural Experiment Station. 

2 Present address: Animal Husbandry Division, U.S.D.A. 
Agric. Res. Center, Beltsville, Maryland. 

3 Present address: University of Tennessee, Knoxville, Ten- 
nessee. 


tween thyrotropic hormone content of the pituitary, bas, 
metabolism, and egg production of hens. Subsequently. 
numerous reports have been made concerning the ge of 
various drugs that in one wey or another influence mets), 
olism, and eventually the production of farm animals 
(3, 4). The literature is characterized by a certaiy 
amount of disagreement as to the effects of the drugs, 
and emphasizes the need for further research on the fy. 
damental aspects of thyroid function. 

This report presents a method by which thyroids y 
young chickens have been eliminated by 1131 irradiatigy, 
apparently without damage to the animal other than son, 
possible destruction of parathyroid tissue; a procedure 
similar to that of Gorbman (2), who has reported 100% 
destruction of thyroids of 2—5-month-old mice by [131 jy. 
jected in doses ranging from 18 to 55 me of activity per 


TABLE 1 


IODINE 131 DOSAGE AND PERCENTAGE THYROID DeEstrRecrioy 
(RESULTS OF FIVE TRIALS) 


Estimated 


' No. of Iixposure 
Dose DP) . i ‘ thyroid 
chicks period SEHR 
destruction 
me/100 g days a) 
1—1.9 2 5 0) 
1 over 24 10 
2-—2.9 1 5 10 
1 5 50 
1 over 24 75 
3—3.9 l over 24 90 
} over 24 100 
4-4.9 I 5 nearly 100 
] over 24 90 
} over 24 100 
5—5.9 ] 5 nearly 100 
} over 24 100 
6-6.9 2 over 24 100 
9.2 2 over 24 100 


kg of body weight. The work reported here, howeve!, 
deals with thyroid destruction by I1%1, or radio thyroid: 
ecrexis,4 during the first few days of life rather tha 
after the animal has reached full size. Further, by meats 
of thyroxin therapy, birds lacking thyroid glands wer 
brought to full size and into egg production, while similit 
birds that did not receive thyroxin survived for limite! 
periods only, and grew very slowly. 

The birds used in these experiments were New Hamp 
shire chicks, obtained from a commercial hatchery, and 
weighed 40-66 g at the time of 1131 injection. 
aie 


the 
rl 


4 Since the literature apparently includes no term indice 
of thyroid elimination by other than surgical means, 
authors have deemed it necessary to introduce a suitable te 
in order to avoid undue repetition and use of descriptive ™ 


® ‘ ‘ rayil 
After due consideration, the term “radio-thyt’ 
to it 


live 


terial. 
ecrexis’” (pronounced e-krek’-sis) has been selected 
dicate total destruction of the thyroid gland in the : 
animal by means of a radioactive substance such 4% I 
Grateful acknowledgement is due Dr. Joseph Brunet, #. 
fessor of ancient languages, University of Florida, for hit 
cooperation in offering a number of possible terms from whieh 
a final selection was made by the authors. 
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fn oe erent $a. Bere ern The wing was used as the site of intradermal injection 


basal 4 “6 ke she L chee ets rte be { pensions. 

Sa) . 4 ot ? ; s ae 4 wae e er er tee " ‘ ‘ A : 

nt] : _ ELLA PETE CHALE Rigen of synthetic D,L-thyroxin in water suspension. A com- 

tly, ge ee " LOPS Ue oi cee é : - ‘ . ny 

‘ae a —e Pe De eo er oe mereial starting and growing mash was fed all birds, 
M he ne ows et 


sta} PCIE Lr Mimtteme—=~—ee in to compensate for possible parathyroid injury, 0.5% 













































we calcium gluconate was added to the ration. 
als 


rain On autopsy, sections of thyroid tissue were prepared 
ill 


by the freezing technique in the first two trials, and serial 






































rugs, ; f 7 ‘ 
a sections were prepared in later experiments. When no 
. trace of the thyroid capsule was found in I[151-treated 
sof birds, a mass of tissue that included the normal thyreid 
inn site was prepared for sectioning. 
ieee The degree of thyroid destruction accomplished by vari 
dure ous doses of 1131 and lengths of exposure to radiation are 
one, given for five of six trials in Table 1. These results in- 
; ¢ . ° - > . . 
“3 dicate that doses of about 6 me or more of activity per 
r per 100 g of body weight over periods of 24 days (three 
WEIGHT 
"TION Kg 
¥ ome NORMAL CONTROLS Lo 
1 AN VALUES 74,6 . c ¢ 
Fig. 1. Influence of radio-thyroid-ecrexis on growth. Con 24 ME es ° eS iat 
r trol at left, [™-injected bird at right. tjoth birds photo eg 
graphed at 7 weeks of age. J 
I | H hich baa SOE TC 
Carrier-free 1141 in solution of p 7-9, which hac J ry 
Beceem “ ba Pay: | THYROID-ECRECTICIZED: “7 ’; 
been prepared by pile-bombardment of tellurium, was + 
. _ : , fone ‘ THY ROXIN ~INJECTED, EACH é a 
used in this work. The values given for the activities of 6 CURVE REPRESENTS 3 FOWL 4 ¢ 
[131 were based upon the Oak Ridge National Laboratory ; ¢ PA 
measurements and refer to the activity actually injected.® HYROI ¢ 
Suitable precautions were used to make sure that per |-2 Man eR ‘ pra 
Ww sons were not exposed to above-tolerance radiation during wil 
administration of the isotope and handling of the birds. BIRDS(6) civen ? 
™ The [131 injections were given intraperitoneally and the 8 NO THYROKIN “ ye 
puncture was sealed in most cases with collodion. Fon 
| of 
4 r’ 
aan & ; . : —a 
:a86 0 WEEKS 
yevel ry 


it A RE | 1}}4alllelT Tit iel T leo 





tha! 
_ Fic. 3. Influence of radio-thyroid-ecrexis on growth, and 
Calls . . . : . : 
of thyroxin on growth of birds lacking thyroids. 
wert 
mila 
mited times the half-life of 11%!) accomplished complete destrue- 
tion of the thyroids in the five trials. An anomalous situ- 
[anip ation existed in the case of trial No. 4, in which even 6.5 
and ° eine . ‘ : 
, ane me of activity failed to accomplish complete thyroid de- 
struction. The results of this trial are not ineluded in 
e this report. No explanation has been found for the nega- 
eat 
thi Fy tive results obtained in this one trial. 
"IG. 2. Effect of thyroid replacement therapy on a bird ‘ ‘ : . , . 
» fer acki ' : . ; af Ate Injected chicks, in which thyroids were not found on 
nye lacking thyroid. Normal control at right, thyroid-eerecticized J I . : Be RA 
“2 . bird injected daily with thyroxin at center. The three birds autopsy, grew very slowly and survived only a limited 
yrow aro & . . wise ‘ ra ‘ 
to it Vere 5 weeks of age when photographed. time after injection (7-18 weeks) unless they were given 
‘ Lb e . 
» live — thyroid replacement therapy. In Fig. 1 are shown a 
f Ty P P . . P : * « . 
I le radioactive iodine was supplied by the Oak Ridge Na- Sinai ilindh alain tinh ieaminahiaineD ailele ents @ wash 
Ss ions : 7 . : 7 ‘0 ) an 4 qa-ecrec ticizet 5 CK, DO eeKs 
; onal 1. iboratory on allocation from the U. S. Atomic Energy COMEFOL DIFG a ° . . 
yr ’ ’ 
* Vommis ion. The ratio of the Oak Ridge National Laboratory 
aad Millicurie unit of I'31, used in the work reported here, to the 6 Grateful acknowledgement is due Drs. Nelson A. Murray 
? lew National Bureau of Standards millicurie unit is and Lucien Y. Dyrenforth, of Jacksonville, Florida, in whose 


492 1.00, laboratories most of the sections were prepared. 
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of age. In trials 5 and 6 the smaller of each pair of 
chicks injected with I131 at a given level was selected 
about 2 weeks after injection for replacement therapy. 
Thyroxin in water suspension was injected daily at a 
level of 3.8 ng in trial 5, and 5.7 wg in trial 6, per 100 g 
body weight. 

The first visible response to thyroxin injection was 
rapid resumption of growth. In Fig. 2 are shown a nor- 
mal control bird, an I151-injected bird, and a thyroid- 
ecrecticized chick given daily injections of 3.8 wg thyroxin 


daily. 


TABLE 2 


EcG PrRopuUCTION OF THYROXIN-INJECTED HENS 
AND OF CONTROLS 





Dose I"! in 
me per 1CO g 
body wt 


Egg material 
per week in g 


Laid first egg 


Hen No. = 
at age in weeks 





34 3.1 20 156 

56 6.9 19 169 

59 9.2 Fh . inom 

35 0 20 144 

54 0 22 Entered pre- 


duction 4 days 
prior to 
autopsy 


* Condition of the reproductive organs indicated that Hen 
No. 59 would have laid at an early age. 


In Fig. 3 the growth rates of thyroid-ecrecticized, thy- 
roxin-injected birds are compared with those of normal 
controls, and thyroid-ecrecticized chicks that did not re- 
ceive thyroxin. Growth and feather development were 
quickly resumed after the initiation of thyroxin therapy, 
and some thyroxin-treated birds actually became larger 
than the comparable normal controls. 

Since ionizing radiations are known to have profound 
effects on the reproductive organs, the ezg-producing abil- 
ity of thyroid-ecrecticized birds, treated with thyroxin, 
is of particular interest. The experiment was terminated 
before more than two of the control females had entered 
production. Two of the three thyroid-ecrecticized females 
ovulated, and as is shown by Table 2, their rates of pro- 
duction were excellent when the age of the birds is taken 
into consideration. A third experimental female that 
received the relatively large dose of 9.2 me of activity 
per 100 g body weight was found on autopsy to have 
developed normally, and presumably she would have laid 


at an early age. 
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Microcrystallographic Data on Sodium-p. 
Glutamate (Monosodium Glutamate) 


George L. Keenan 


Strongsville, Obio 


During the period 1936-1940 the writer had oceasig, 
to examine microscopically samp'es of a substance which 
at that time was considered somewhat of a novelty as , 
table condiment. This material was the Japanese Ali 
No-Moto,’’ long known and erudely prepared in the 
Orient as a food supplement. The samples submitted, 
however, were not pure, containing an appreciable amount 
of salt and other impurities. The method used for the 
examination of the material was that which had bee 
previously applied to a microscopic study of the commor 
crystalline amino acids (4). 

More recently the writer had an opportunity to examine 
a pure sample! of sodium-D-glutamate for the purpose of 
placing on record the significant optical crystallographic 
properties of the substance. The increasing widespread 
intcrest in monosodium glutamate as a seasoner of foods 
(1, 2, 5, 6) appears to justify a more complete miero- 
scopic description than has hitherto appeared. Partial 
crystallographic and optical data have been recorded (J, 


7), ineluding only one refractive index. 





Fic. 1. 


Sodium-p-glutamate (typical habit). 


Microscopic examination of monosodium glutamate 
(C;H,O,NNa) shows that it is erystalline, apparently 
crystallizing in the monoclinie system, clongated, pris 
matic forms characterizing the habit (Fig. 1). In par 
allel polarized light (crossed Niecols), the erystals ar 
elongated parallel to axis b, showing parallel extinctio 
and negative elongation. In convergent polarized light 
(crossed Nicols), partial biaxial interference figures 0 
cur, the optie axis figure being most usually shown. Op 
tic sign (-—). Refractive indices: @=1.500, B = 1.55, 
y = 1.592, all + 0.002. 
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1 Supplied by International Minerals and Chemical Corpor 
tion, Chicago, through the kindness of Dr. BB. F. Buchanal, 
Technical Service Director, Amino Products Division 
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sureomycin and Blood Coagulation 


avid I. Macht and Robert Farkas 


department of Pharmacology, 
iboratories of Sinai Hospital, Baltimore 


Moldavsky, Hasselbrook, and Cateno (5) were the first 
report that the blood of patients receiving injections 
f penicillin clotted much more quickly than normally. 
hese Observations were corroborated and extended ex- 
rimentally in animals and human beings by Macht (1) 
th after parenteral injections and when administered 
Macht the 
romboplastie efficiency of the four principal penicillins 
,X, F, and K; and also found that streptomycin 
jortened the coagulation time of whole blood. The 
inical bearings of these findings in regard to possible 


y stomach. further determined relative 


romboembolie aecidents have been also discussed by 
in (2). Recently, the antibiotic aureomycin, discovered 


+B. M. Duggar, has been introduced into medical prac- 


TABLE 1 


FFECT OF AUREOMYCIN ON BLOOD COAGULATION TIME 
IN RABBITS 


Normal 


; Aureo Coag. Coag. 
; Wt coag. : : S ; 5 
abbit mycin time time 
in kg time ; ; mie aS 
in mg in min in min? 
in min 
A 3 11 15 9 7 
iD 2.8 11 10 9 7 
y o4 10 100 D 1.5 
D 2.5 11 65 > 3 


Tested about 1 hr after administration of drug. 
‘Tested in about 14—3 hr after administration of drug. 


te. It was therefore deemed worth while to study its 
fluence, if any, on blood coagulation. 

Experiments with aureomycin were made on rabbits 
d cats, and clinical tests were made on patients who 
In all of the 
The 


tting time of whole blood was measured by the Lee 


i not received any previous medication. 
eriments, the drug was administered by stomach. 


d White method before administration of aureomycin, 
(at various intervals afterward. 
Table’ shaun the-zeaniin ef 4 rabbit experiments, in 
hich various doses of aureomycin were given to the ani- 
ls. It will be seen that in each ease coagulation time 
markedly shortened, 
tardiae puneture. 
Table 2 gives results of an experiment on a eat and 


Blood in all these was secured 


‘tates strikingly that no change oceurred in coagula- 
‘time of blood taken repeatedly from the earotid 


‘ty before giving aureomycin. It shows also the pro- 
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gressive diminution in clotting time after administration 
of this drug. 
TABLE 2 
EFFECT OF AUREOMYCIN ON BLOOD COAGULATION TIME 
oF A CaT* 





' Coagulation time 
When tested —— 


in min 
10.10 A.M. 10.5 
130° * 11.5 
10.30 y 11.5 
as. (C* 200 mg Aureomycin 
na * 8 
toe, * 6 
41.40; “ 4 
aio...” + 


*Wt—4 kg. 


Table 3 presents the findings obtained in 14 patients 
before and after The 
patients were given one or two capsules of aureomyein of 
250 mg each, the usual clinieal dosage. 


administration of aureomycin. 
It will be seen 
that in every case some shortening in coagulation time 
was produced. Control experiments on human subjects 


TABLE 3 


EFFECT OF AUREOMYCIN ON BLOOD COAGULATION TIME 
OF HUMANS 
Coagula- Interval Coagula 


Dose in tion time hr tion time 


Patient 





capsules* in min be- and in min 
fore dose min after dose 
Mr. D.W. 1 8 1 30 5 
Mrs. S. 1 10.5 1 7.5 
Mrs. G. l 9 2 7 
Mrs. K., 2 10.5 1 20 3.5 
(1 hr apart) 
Mr. Z. ” 10 1 20 7 
Mrs. P. 2 14.5 1 45 8.5 
(together) 
Mrs. LR. ™ 12 1 30 9 
Mr. €. 1 8.5 1 7 
Mrs. B. 1 11 2 30 7.5 
Mrs. M. 1 11 2 30 7 
Mrs. D. 1 2 2 30 8 
Mrs. B.R. 2 9 3 30 6 
(1 hr apart) 
Mrs. Z.K. ™ 9 3 30 6 
Mr. J. = 9 3 30 6.5 


* Each capsule contains 250 mg aureomycin. 
who did not receive aureomycin did not reveal such 
changes after repeated blood examinations. 

Tests made on both human subjects and lower animals 
revealed no difference in prothrombin time, thus in- 
dicating that the diminution in clotting time is due to 
other factors involved in blood coagulation. Repeated 
tests of blood sera before and after administration of 
aureomycin revealed phytotoxie properties when tested by 
the author’s phytopharmacological technique (4), as 
found in penicillin and streptomycin (1). Experiments 


now in progress with chloromycetin indicate similar 


properties. 
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The findings with aureomycin are of considerable prac- af than f 
tical clinical interest. There is undoubtedly a definite bo car 
shortening of clotting time noted at the height of anti- t if cell 
biotic therapy. While ordinarily nature provides a wide Wh 
compensatory mechanism for prevention of thrombo-em-  ¢ L tell 
. . . z N8 be 
bolic accidents, still the coagulatory apparatus may be 3 24RS aus 
d eet be ae Suns IS HAS iene hat t} 
considered as in a metastable state, so that sudden physio- = | MB ere "6 ja 
- on : : a 4 - s w 3 i i i mea 4 4. a ee oe eS + . A 
logical disturbances might precipitate thrombo-embolic Be uimeres ooo ber da 
accidents. Hence suitable prophylactic measures by use S, ald 
° : . - CARBON RETENT le 0 
of anticoagulant drugs may be instituted. ° ENTION BY mice 
’ wo INJECTED WITH NaH", (i8uc) pecies 
=, OBY DIFFERENCE (FROM RESPIRATORY buy "4 
References ” @ CALCULATED FROM ORGANW AND “icy ; 
o2 ACTIVITIES retenti 
1. MacnuTt, D. I. Science, 1947, 105, 213. ‘ 
i vi 
2, —. §S. med. J., 1948, 41, 720. molecu 
3. —. Arch. Int. Pharm. Thérapie 1949, 78, 79. Cn ntcnlcitrtaalallh tt ing de; 
100,000 MINUTES 
4. Macut, D. I. and Macut, M. B. J. lab. clin. Med., 1941, ions I 
265, 97. Fig. 1. Carbon 14 retention by mice injected yj — 
5. Mowupavsky, L. F., HASSELBROOK, W. B., and Careno, G. NaHC™Os, "7 
D. Science, 1945, 102, 38. : : : ‘ Pon poe 
tissue, and fluid weights, and specific activities. The bighly 
results are presented in Fig. 1. If the amount of (i Mpis Ja 
the body and the average energy of radiation are know This 
Body Retention of Carbon 14 from it is simple to convert such data to roentgen equivalliresent 
. . »hysical2 (the basis for radiation tolerance calculation Miontati 
Labeled Sodium Bicarbonate? pe ( : apres — 
With the assumption of even distribution, such caleu! 
- oe ee Ppa ae tions have been performed with regard to total bod 
owar ° 1 er ockKe ite r., an ar . ryan . . . , 1. ARM 
PPOr » Jr, y radiation and are presented in Table 1. To date we hay 7 
Southern Research Institute, Birmingham, Alabama TABLE 1 BLO 
4 4ha 
Bopy RADIATION OF Mice INJECTED WITH NAHC™Oy, (18 vB. Bev 
In view of the present wide usage of carbon 14 and . Bro 
the concern regarding possible radiation hazard involved, Body C™ content Beds radiatio : 
| i ’ 
ie ‘ F ‘ , , Rent ana oe . Mor 
it is believed that certain: data obtained on this subject (integrated ) kon 
. . . ‘ : » SKI 
are worth recording at this time. Bloom, Curtis, and aren 
McLean (2) and Armstrong, Schubert, and Lindenbaum Period a Bet vgn —~ daily r 4 
(1) have previously published results indicating long term : perio culo 
body retention of C14 from water soluble and insoluble a Atrox 
bist *' Mibtiee anh? adenine, £4 cee oe 1.3 23.6 0.0250 
‘ an es. - ies and Buchanan (4) have ep r ree 112 6.2 0.0058 
some interesting results on the over-all metabolism of 94 1.00 5.6 0.0104 . Jans 
carbon dioxide. 1—6 0.92 5.12 0.0090 eas 
. . ‘ » 46 ’ A’? oR nstitu 
The present experiments were designed to obtain quan- 6-12 0.56 4.7 0.0266 
tite ti , dé te CMO fi re ti f } . I poe , 1 | - 12—24 0.54 2.98* 0.0333 
i ative data on » fixation, from w Nic 1 ave rage ody 0-24 0.87 480 0.110 0.1101 It ha 
radiation could be caleulated. Twelve mice were injected 04 48 0.21 1.15 0.053 0.027 he con 
intraperitoneally with a solution containing 2.5 mg of 1-7 days 0.18 1.00 0.1328 0.022 eid 
. ‘ fa : . = ~ 33 ),009 or 
NaHC™O, and a total activity of 18 ye. The expired ‘-14 0.0% 0.41 0.0636 — Abrinog 
CO. f il bale 9 1] hit oie aS ad ‘nt 2—4 weeks 0.03 0.16 0.0496 0.004 x 
10, from a anima s was co ected over varying in er- 4-12 0.02 0.13 0.1613 0.003 These ; 
vals, and two mice were sacrificed for organ and tissue ; sikase Gneitote Cena ng phe 
analysis at 24 hr, 48 hr, 1 week, 2 weeks, 4 weeks, and * This value is an average of the 12-hr C™ level “ oes not 
3 months. The (14 assays were carried out on pooled  >y difference (100% — % expired) \and the 1.37% foun Ha. of 
‘ ll doa . . ‘ the tissues 24 hr. 
blood, spleen, liver, kidney, lung, brain, small intestine, apenas , he lon 
muscle. skin and hair, and bone samples. ‘The procedures 2"? Sertter G08 i Ge 8 Ser oe | 
" 9 — = ame; 6 ey I “ carats Clinton Laboratories = 0.1 rep. he acid 
used in collecting expired CO, and excreta, oxidizing hows ¢ 
samples, and counting have recently been reported (6). observed no outstanding selective accumulation 0! ‘He, wil 
The percentage of the total activity retained at a given from a gross anatomical standpoint. It was obser" mofibri 
time was ecaleulated by difference (100%-—expired and _ that the rate of uptake and loss of C14 by the jeu The t 
excreted ©14) for the first 24 hr; the activity retained (a rapidly proliferating tissue) was significantly greal ren of 
after longer periods was calculated directly from organ : - = 
eres , eB 2One rep or roentgen equivalent physical = 8° ving pared v 
1 This work was carried out for the Atomic Energy Com- tissue. This dose is considered to produce no know? & litions 
. pedi ; cma ; , sty is P 
mission under a contract with the Office of Naval Research. 2 man when eeeteggy ey: Factor of safety Xperim 
Certain data reported herein were obtained in experiments bly no more than 2 or 3 (5). ” ng to 
earried out under a grant from the American Cancer Society 2The detailed results of these experiments, along i. 7 itomb; 
on recommendation of the Committee on Growth, National tain calculations as to rate constants having to do wil! , 1 
Research Council. bon turnover, are being presented elsewhere. TOX g¢ 
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than for other tissues studied. It is obviously necessary 
to carry this search for specificity into the finer structures 
of cells, organs, and bone. 

When the difference in weight of a man and a mouse 
;s taken into consideration, it is apparent from Table 1 
that the average over-all body radiation from bicarbonate 
(14 is apt to be lower than the tolerance level of 0.1 rep 


= per day for man unless high doses are administered (of 
a he order of 5 me if a safety factor of 10 is assumed for 
Buc species Variation in the biological half-life of bicarbonate 
ov omit), It is of course important to study the long term 
‘ retention of C14 from insoluble carbonates and organic 
molecules which enter the metabolic pathways before be- 
__. Bing degraded to carbon dioxide, prior to any final conelu- 
sions regarding hazard from C14, 
si Experiments designed to indicate the effects of low 
loses Of NaHC140, on the pattern of leukemia in a 
The highly susceptible strain of mice are now under way in 
Ci} @Rhis laboratory. 
know This report should not be construed to suggest at our 
ivalii/yresent state of knowledge an inerease in Brues’ (3) 
tions MiMtentative maximum retained dose for man of 30 we of C14, 
-aleul 
1 hod References 
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hod ction of the Venom of Bothrops 
trox on Fibrinogen 


b. Janszky 


ustituto Pinbeiros, Sao Paulo, Brasil 


101 It has been shown by Laki and Mommaerts (3) that 
)27 
)22 


00 


he conversion of fibrinogen to fibrin takes place in two 
ages: first, thrombin brings about some change in the 














4 ibrinogen molecules, which then polymerize to a clot. 
03 These authors have also shown that a solution contain- 
taal Mg phosphate buffer, pH 5.1, fibrinogen and thrombin, 
uni Mae 20t coagulate. Clotting occurs only after neutraliza- 
in of the system with secondary phosphate buffer. 
se he longer the thrombin and fibrinogen are incubated at 
he acid pH, the shorter the clotting time becomes. This 
of | hows that a primary reaction takes place even at pH 
id 1, and the polymerization of the primary product, the 
eal rofibrin, into fibrin takes place only at a higher pH. 
gre The thrombin-like clotting action on blood and fibrino- 
ft of the venom of Bothrops atrox (1) has been com- 
g3/8 pared With thrombin under the same experimental con- 
Ps ae: as deseribed by Laki and Mommaerts. In these 
‘Perimeiits the fibrinogen solution was prepared accord- 
ith Me’ ' the method of Laki (2). As clotting agents, 
ith HF Ombin of Parke and Davis Company, a saline Bothrops 


Ox solition in a dilution of 1: 15,000, and a venom 
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solution precipitated three times with acetone and heated 
at 50° C for 20 min, were used. 

To aliquots of fibrinogen solution brought to pH 5 
with phosphate buffer there was added thrombin, or the 
After 
various incubation times a part of the reaction mixtures 


venom, or the acetone-precipitated venom solution. 


was removed and neutralized with secondary phosphate 
to pH 7, and the clotting time was measured. 

Fig. 1 illustrates the coagulation curves obtained by 
the three different solutions. 
transforms fibrinogen into profibrin faster than thrombin, 


It can be seen that venom 
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Fic. 1. The effect of incubation time on the clotting of 


reneutralized fibrinogen solution brought about by the action 
of thrombin, venom, and precipitated venom. 


but after a certain time the clotting time becomes longer 
and longer, and finally the neutralized fibrinogen-venom- 
buffer system does not clot at all. Addition of thrombin 
to such neutralized solutions does not bring about coagu 
lation, but if fibrinogen is added, clotting takes place. 
This that the the 
caused by the disappearance of reactive fibrinogen, pre 


shows reversal of venom curve is 
sumably due to fibrinolysin present in the venom. In 
the case of acetone-precipitated venom, the reaction is 
similarly fast, but the clotting time, having reached its 
lowest value, remains at this level. 

These experiments with acetone-precipitated and heated 
venom solutions show that precipitation and heating 
eliminates, or at least reduces, the fibrinolytic action of 
venom, and that the clotting action of venom is not only 
due to its proteolytic activity but to some thrombin-lik« 
enzyme. 


where. 


Further details of this work will appear else 
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Comments and Communications 


Welding Thermocouples 


In a recent technical paper (Science, March 18, 1949, 
p. 281) James A. Riley presented ‘‘ A Simple Method for 
Welding Thermocouples.’’ 

I should like to bring to your attention a description 
of a similar apparatus invented in Russia by a member 
of the ‘‘Vnidi,’’ Engineer Velixon, for making pyrome- 
ters to be used on engine pistons. The usual couples, 
consisting of copper, constantan, nickel, and nichrome, 
cannot be used for such purposes because of the high in- 
cidence of breakage due to the low elasticity of these 
materials. 

The best couple for measurement of the temperatures 
of high speed Diesel engines (1500 rpm) has been found 


. ‘ 


& 











Fic. 1. Velixon apparatus for welding fine wires. 


to be annealed steel and constantan. However, welding 
of the materials is diffrenlt in an ordinary voltaic are as 
the steel oxidizes. 

Essential features of the Russian apparatus are shown 
in Fig. 1, and a description of the process (Diesel- 
estroyenive, Nos. 4-5, 1932, p. 38) is as follows: 

‘*One of the poles of the source of current (D.C. is 
preferable) is connected through fuse b, knife-switch c, 
und resistance d, to the terminal e. The other pole is 
connected to a wire dipped into vessel f containing mer- 
eury j and oil g. To weld the couple, the ends of the 
wires are twisted into a knot h, the free end of one of 
the wires being connected to terminal e. The knot is 
then dipped into the mereury and rapidly withdrawn. 


For an instant an are is formed between the mereury an 
the wire knot while the latter passes through the oil 
and this are welds the tips of the wires together. Ay ¢. 
cellent joint is produced as the process takes place jy , 
Wire of diameter from 0.05 4, 
2.0 mm. can be welded by this method.’’ 
JOSEPH 


complete absence of air. 


T. Hogay 
Southern Regional Research Laboratory, 
New Orleans, Louisiana 


International Polar Year of 1932-1933 


The Seeond International or Jubilee Polar Year of 
1932-1933 was sponsored by the International Meteor 
ological Organization, That organization had also spon 
sored the First International Polar Year of 1882~]88) 
as the result of a suggestion made in 1875 by Lieutenant 
Karl Weyprecht of Austria. 
the scientific worth of polar expeditions would be in 


Weyprecht’s premise that 


measurably increased were they arranged to follow ; 
uniform program to supply simultaneous physical dati 
at many stations in high latitudes, was more than justi 
fied by the 20 or more published volumes on the results 
during 1882-1883. 

Advances in all geophysical sciences since 1883, and 
especially since 1900, indicated that international pooling 
of resources in instruments, techniques, and methods 
would be most desirable for any program of polar expedi 
tions, as for example, a second Polar Year of 1932-1933. 
The preparation of plans for the effort of 1932-1933 was 
placed by the International Meteorological Organization 
in the hands of a special International Polar Year Com 
mission, under the presidency of the late Dr. D. la Cour, 
director of the Danish Meteorological Institute. Dr. La 
Cour instituted world-wide cooperation in the sul ject with 
the result that some 44 countries undertook to participate 
in the program. Twenty-two of these countries sent out 
special expeditions, several of which established new sta 
In spite of the world 
wide economic depression inthe early 1930’s the neces 
sary funds were found through governmental appropri 
tions and liberal grants from scientific endowments. The 
polar network of stations was augmented by special pro 
grams at existing geophysical observatories in love! 
latitudes and thus the Second Polar Year was in the 
truest sense world-wide. 

The realization and accomplishment of the program 4s 
an international project is a monument to the 
thusiasm and indefatigability of La Cour and to the sup 
port generously provided by the Danish Meteorological 
Institute. In spite of interruptions in investigations 
arising from World War II and the world’s unrest 2 
several years preceding that war, many valuable contribu 
tions to polar geophysical knowledge have already bee! 
made. But there remains much material not yet fully 
compiled or discussed and many completed or p:rtiall’ 


tions outside their own borders. 


Septet 
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ompleted manuscripts awaiting publication. It would be 
neculiarly unfortunate if the potentialities for increased 
snderstanding of polar geophysics resulting from this 
preat project, in which so many nations and men took 
selfless part at great cost, were not fully harvested. 

The International Meteorological Organization there- 
fore appointed in November, 1946 a special committee 
to consider and report upon steps to be taken to complete 
reductions, analyses, diseussions, and publications of the 
results of the Second International Polar Year 1932- 
1933 within a definite time limit. Following the com- 
mittee’s report of recommendations in Washington, D. 


ry and 
he Oil, 
An ey. 
@ in 4 
05 to 


T0G4y ° 
(,, to the Directors’ Conference of the International 
’ 


Meteorological Organization on October 8, 1947, the Tem- 
porary Commission on the Liquidation of the Polar Year 
1932-1933 of six members (J. A. Fleming [U. 8.], J. 
Kerinen [Finland], H. Petersen | Denmark], J. M. Stagg 
os (Great Britain}, H. U. Sverdrup [Norway], and A. 


eteor Mi Thomson [Canada]), was established. The responsibili- 
= ties of this commission were defined as follows: 
1883, (1) Terminal date.—Terminal date for completion of 


mn all compilations, analyses, discussions, and final pubii- 
that eations was set as Deeember 31, 1950. 
im (2) Duties of temporary commission—The tempor- 
i ary commission was authorized to (a) acquire services 
data of scientific men as deemed desirable to effect completion 
ae of agenda on or before the terminal date, (b) approve 
walls expenditures of available funds or of funds made avail- 
able from any souree for necessary services and costs 
- of publications, (¢) set up a suitable central bureau and 
am. repository of all records, materials, and publications of 
a the Polar Year 1932-1933, and of funds, and (d) ap- 
oe point, with the approval of the director of the organiza- 
988, tion designated to house the central bureau, a part-time 
7” or full-time paid exeeutive officer whose duties and re- 
_ sponsibilities are to he set by the commission. 
* (3) Funds and property.—The commission is to (a) 
_ arrange for funds, other than those already available, 
sn and to disburse same and (b) have prepared a complete 
a inventory of all instruments and property of the Polar 
an Year Commission 1932-1933 showing (1) original pur- 
it chases and (2) present distribution by gift or loan or 
in storage, as also to have authority to dispose of all 
ne in accordance with urgent needs of geophysical organi- 
ee zations for worthy projects contemplated. 
. (4) Bibliography.—The commission is to have. pre- 
= pared a complete bibliography of microfilms and publi- 
i cations and their availability for distribution. 
a (5) Historical summary.—Investigators seeking ma- 
“ terial and results concerning the First International 
mn Polar Year 1882-1883 have been disappointed not to 
a a anywhere a single-volume published summary of 
s a activities and publications of that enterprise, despite 
id he humerous valuable contributions which came directly 
yns from the results. It is of first importance therefore 
in that the commission arrange for preparation, publica- 
" Hon, and wide distribution of a comprehensive, authori- 
a tative historical summary of the Polar Year 1932-1933, 
ly oe suitable condensations thereof for publication in 
mM eadin: seientifie journals. This summary should in- 
clude iists of (a) official resolutions relating to the en- 


terprise by reference to published sources and by pub- 
lication of those so far not published, (b) complete 
lists of organizations taking part and their contribu- 
tions, and (c) complete lists of stations, personnel, equip- 
ment, and programs followed. 

(6) Classification for liquidation of agenda.—tThe liq- 
uidation of the agenda is to be accomplished under 
four general allocations, namely: (a) meteorology and 
allied results; (b) geomagnetism, earth currents, atmos 
pherie electricity and allied results; (¢) auroral results; 
and (d) aerological results. 

Early in 1948, with the approval of the Danish Minis- 
try, the central bureau was set up at the Danish Meteor- 
ological Institute, and Dr. V. Laursen of that institute 
was made executive officer under the immediate diree- 
tion of Director H. Petersen. Permission was also given 
for the part-time services of Messrs. J. Olsen and J. 
Egedal of the institute’s staff to be available. 

Balance of funds available (some $7,000) was gener- 
ously supplemented by a final grant of $12,000 from the 
Rockefeller Foundation through its Board of Trustees, De- 
cember 2-3, 1947. Of these funds a considerable amount 
has already been budgeted for various items in the liq 
uidation. As any unexpended balances on December 31, 
1950, must be reverted, it is urgently requested that 
all persons having Polar Year reductions, analyses, and 
manuscripts in mind will promptly communicate with 
the executive officer of the Central Bureau at Copen- 
hagen with estimates of funds needed. There are now 
only some 15 months before the terminal date set. by 
the directives given the commission. 

The accomplishment of the program of the Second 
International Polar Year 1932-1933 was heroic. It 
would be a calamity and an injustice to those who gave 
so generously in funds, effort, and time not to see its 
work completed in respect to thorough compilation, an- 
alysis, discussion, and publication as a whole enterprise. 
The commission will be glad to hear from anyone who 
may already have published results (with full biblio- 
graphical particulars) or who may have some further 
research in mind, either partially completed or planned, 
based on data obtained during the Second Internationa! 
Polar Year. Any work to be undertaken must be com- 
pleted and published by the terminal date set—Decem- 
ber 31, 1950. 

The completion of what was in the largest sense a 
distinctly cooperative and international effort, must in 
sure general coordination of findings and their consid- 
eration in the broadest aspects. It will provide almost 
unlimited sources of observed and reduced data for the 
benefit of scientific investigations for many years to 
come in which uniform and world-wide simultaneous 
material is needed. 


TEMPORARY COMMISSION ON LIQUIDATION 
OF PoLAR YEAR 1932-33 

J. A. Fleming, President 

Carnegie Institution of Washington 

V. Laursen, Executive Officer, 


Danish Meteorological Institute, Copenhagen 
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Correction 
Professor A. N. Winchell, of the University of Virginia, 
has called our attention to some inconsistencies in our 
paper ‘‘Crystalline Salts of Dihydrostreptomyein’’ (Sci- 
ence, 1949, 109, 515). In the section describing the 
microscopic examination of erystalline dihydrostrepto- 
mycin sulfate, the following correction should be made: 
Lines 30 and 31 should read: ‘‘2V (ealeulated) 89°; 
extinction, parallel and/or oblique; extinction angle 18°’? 
instead of ‘‘2V (calculated) — 89°; extinction, parallel; 
extinction angle —18°.’’ 
FRANK J. WOLF, ELEANOR T. ELMENDORF 
ROBERT G. DENKEWALTER, and MAx TISHLER 
Merck and Company, Inc., 
Rahway, New Jersey 


The Zoological Station of Naples 


The Zoological Station survived the war without heavy 
damages. The laboratories and library lost some appara- 
tus and books, but the building was not seriously dam- 
aged. The devotion of the personnel and the intelligent 
cooperation of allied military authorities are the main 
factors responsible for this fortunate circumstance. A 
short chronicle of what happened to the Naples Zoologi- 
eal Station during the war and the years of military 
occupation has been published by the writer in the first 
issue of the Publicazioni della Stazione Zoologica di 
Napoli (1946, 20, pp. 75-86). 

Since that time, fortune and numerous friends through- 
out the world have assisted the director, Prof. R. Dohrn, 
and his staff in their task of completely rehabilitating the 
old institute. Three reports have been published on the 
activity of the station (Pubbl. Staz. Zool., 1946, 20, pp. 
87-89, covering the years 1943-45; 1947, 21, No. 2, pp. 
I-VII; and 1949, 21, No. 3, pp. I-VI). During the years 
1943-46 only 11 scientists worked at the station besides 
the staff. In 1947 there weré 57; in 1948, 33 Italians 
and 28 foreigners, a total of 61. Foreigners (1947-48) 
are distributed as follows: England, 14; Switzerland, 12; 
Sweden, 6; Holland, 4; U.S.A., 4; Belgium, France, 
Spain, 2 each; Chile, China, Denmark, Germany, Greece, 
India, Hungary, Turkey, 1 each. 

The work done by the various scientists covers a wide 
field, including ecology and systematics, parasitology, de- 
scriptive and experimental histology, eytology, descriptive 
and experimental embryology, chemical embryology, bio- 
chemistry, chemistry and biology of fertilization, physi- 
ology of the nervous system, sex problems, invertebrate 
endocrinology, radioactive isotopes, ete. Some labora- 
tories, e.g. the Wenner-Grens Institut Stockholm (di- 
rector, Prof. John Runnstrém) have sent to Naples an 
entire research staff to work on specific problems and to 
collect material to be studied at home. 

The equipment of the station has improved consider- 
ably, but extremely specialized and expensive items such 
as ultracentrifuge, Tiselius electrophoresis, or Caspers- 
Such apparatus as 


son’s U.V. apparatus, are lacking. 
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constant low temperature rooms, freeze-drying apparats 
ultrathermostats, photoelectric colorimeter, Geiger coun- 
ter for radioactive isotopes, Beckman spectrophotomete 
cathodic rays oscillograph, and phase contrast MICTOscope 
have been secured. 

The library is also in very good shape. The Zaps in 
the files of journals have been almost entirely filled, ang 
subseriptions are running regularly. This is most jp. 
portant, since so many biological laboratories in Europe 
have been destroyed. The colleetion of reprints is aly 
increasing greatly. All biologists are urged to send thei: 
reprints regularly to the Library of the Zoological Sty. 
tion. The papers will become known to a wide éirele of 
scientists. Many students are attracted not only by its 
laboratories and working possibilities, but also by its 
library. 7 

It would be impossible to mention here all the peopk 
and organizations who have helped and are still helping 
the institution towards its rehabilitation. The coopera. 
tion of these friends from all over the world has been 
the directorial staff ’s greatest reward. 


G. MONTALENT! 
Instituto di Genetica, 
Della University, Naples, Italy 


Oxidation vs. Reduction of an a-Amino Acid 


In a recent paper in Science (1949, 109, 547) Schin 
berg and Moubasher proposed to connect the bacterio- 
static or spermatocidal actions of substances related to 
benzil, of quinones, of triphenylearbinol, ete. to their 
abilities to ‘‘reduce’’ qg-amino acids. As illustrative of 
this process of ‘‘reduction’’ of an g-amino acid, these 


authors gave the equation, 


H 
‘* (C,H,;),;COH + R—C—COOH — 
NH, 


(C,H,),CH + RCHO + NH, + €0,.”’ 
In order to prevent further confusion in the chemical 
literature, I should like to point out that this process 
represents the oxidation (and not the reduction) of ai 
a-amino acid. This conclusion is immediately apparent 
if (a) one observes that the triphenylearbinol provides 
oxygen to the amino acid and is thereby itself reduced to 
triphenylmethane or (b) one compares the amino acid 
with its degradation products via the formal represel 
tation, 








H + H,O H - 00, 
R—C—COOH ——» R—C—COOH -——_—> 
NH, -NH, OH 
-2H 
RCH.OH ————> RCH0 


in which one of the steps is seen to involve dehydrogen® 


tion, ie., oxidation. It is, moreover, difficult to visualize 


how benzils or quinones could readily function as reduc: 
ing agents rather than oxidizing agents. 


Leroy H, KLEMM 
Department of Chemistry, 
Indiana University 
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Book Reviews 


traité de Zoologie: Anatomie, Systématique, Biologie: 

ichinodermes, Stomocordés, Procordés. (Tome XI.) 

Pierre-P. Grassé. (Ed.) PP. Brien, M. Caullery, L. 

Cuénot, A. Daleq, C. Dawydoff, P. Drach, H. Harant, 

ond G. Waterlot. (Contribs.) Paris (VI): Masson et 

Cie, 1948. Pp. 1077. (Illustrated.) 3800 fr. 

There is always a need, in every branch of science, for 
iy-to-date, authoritative, and comprehensive summaries 
of knowledge. In the field of descriptive zoology the 
wealth of new information that was amassed at the turn 
of the century made the task of compiling such treatises 
4 difficult one, because they frequently became out 
lated before they were finished. In recent years, since 
the majority of zoologists have turned their attention 
towards experimental studies, the time has been better 
suited to the preparation of such works, which may now 
be written with reasonable assurance that they will re- 
wain useful for many years before extensive revision be 
comes necessary. 

The publication of Miss Hyman’s The invertebrates: 
protozoa through ctenophora in 1940 was an event of im- 
vortanee. It was the first attempt in the English lan- 
guage to summarize the existing knowledge of the inver- 
tebrates since the unfinished work of Lankester some 
forty years before. The publication under review is of 
similar importance, and serves to replace and extend such 
works as Delage and Herouard’s Traité de zoologie con- 
eréte (1896-1903). 

Tome XI is the first of a total of seventeen volumes 
planned for the series, which will cover the entire animal 
siugdom. The eight contributors are well chosen for the 
vetions assigned to them and are known for their original 
contributions to the groups of animals concerned. The 
cntire work is to be shared among a distinguished body 
of about eighty authors. 

llustrations are adequate in number and in elarity, 
veing, for the most part, original or redrawn from orig- 
‘ual sourees. In spite of the difficulties inherent in this 
‘ype of collaboration, the editor is to be congratulated 
ipon the consisteney of style, and the authors upon the 
It is a pity that the arrangement 
‘tf material within each phylum varies somewhat with 
the different authors. The use of the word Stomocordés 
\ place of Hémicordés is an example of several innova- 


‘larity of language. 


‘lons that may not receive universal approval, but these 
uinor criticisms are far outweighed by the general ex- 
cellenee of the book. 

Further volumes due to appear in 1949 are Tome VI 
‘Onyehophores, Tardigrades, Arthropodes: généralités, 
'rilobitomorphes, Chélicérates), Tomes IX and X (In- 
‘etes) and Tome XII (Vertébrés: généralités). These 
‘nd further volumes will be awaited with interest. 

F. G. WALTON SMITH 


Varine + , s ; ‘ 
Maring aboratory, University of Miami 


Aviation medicine in its preventive aspects: an historical 
survey. John F. Fulton, London-New York: Oxford 
Univ. Press, 1948. Pp. viii+174. (Illustrated.) $3.50. 


A series of lectures delivered by the author at the 
London School of Hygiene and Tropical Medicine in 
1947 provide the substance of this book. Dr. Fulton’s 
long and intimate association with the field and his broad 
experience are reflected in the informative and authori- 
tative contents. His scholarly style appeals alike to the 
initiate and to the layman. 

The title is hardly specific. For aviation medicine has 
been, all along, a thoroughly practical branch of applied 
medicine and physiology and, as such, has always stressed 
the preventive aspects. The subtitle is more indicative of 
the subject matter. It is the author’s labors in tracing 
the beginnings of aviation medicine back to Hooke, Boyle, 
Priestley, Lavoisier, Bert, and others of the 17th, 18th, 
and 19th centuries and even farther back, with accounts 
of early animal experiments and observations on humans 
in mountain elimbing and balloon ascents, that will make 
the book particularly interesting and valuable to workers 
in the field. 

The first three chapters are devoted to effects of ab 
normal barometric pressure—the first to anoxia, the see- 
ond to effects of reduced pressure per se (bends, chokes), 
and the third to very rapid reductions of pressure (ex- 
plosive decompression). The first two subjects are devel- 
oped historically; the third was evidently not considered 
by early investigators. The rich opportunity for discus- 
sing preventive aspects, particularly in the first chapter, 
are not exploited, no mention being made, for example, 
of the long series of basic respiratory studies conducted 
in the U. S. Air Foree laboratories that resulted in sue 
cessful preventive techniques for altitudes to 40,000 feet 
and above. There is also no mention, exeept in the refer- 
ences, of the explosive decompression studies of Major 
H. M. Sweeney, whose name will always be associated 
prominently with this subject by his co-workers. 

The fourth chapter gives a good, brief account of the 
physiological effect of acceleration. The important case 
of acceleration, too brief to produce displacement of blood 
(as in ejection seats, ete.), is not discussed. It is grati 
fying to note that the studies of RAF Wing Commander 
W. K. Stewart, which preceded all the U. S. centrifuge 
experiments, are given full recognition. 

The fifth and final chapter is devoted to problems of 
erash injury. 

In a dissertation which manages to have its say in a 
modest 170 pages, some omissions are unavoidable. By 


no means all of the important omissions, however, are 
alluded to in the preface, so that the uninitiated reader 
may receive a less than well-balanced impression of the 
subject. Of the three broad classical fields of investiga- 
tion in aviation medicine—extremes of temperature, low 
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barometric pressure, and acceleration—the first is not 
even mentioned, in spite of the fact that it has always 
been a major concern of aviation physiologists. Night 
vision, pilot training, and sanitation are mentioned in the 
preface as important omitted topics. To this list might 
have been added: numerous other vision problems, human 
sizing problems in the design of aircraft, controls, and 
clothing, medical problems caused by noise and vibrations, 
and the whole broad field of the psychology of flight. 
There are few errors for a first edition. On page 61, 
there is an obvious confusion of absolute and gauge pres- 
sures, and on page 123, centripetal and centrifugal forces 
are respectively correlated, erroneously, with footward 
and headward forees. On page 124, the starting ac- 
celeration of the German V-2 rocket is given as 20 to 
40 G. 
fuel is nearly exhausted and does not exceed 8 G. 
Carefully selected references add to the value of the 
There 


Actually, the acceleration is maximum when the 


book, but even here certain omissions are obvious. 
is, for example, not one reference, on the subject of 
acceleration, to the important work of the Aero Medical 
Laboratory group. 

With due regard for the fact that, as the author points 
out in the preface, the book is an account mainly of his 
own fields of interest and experience, it may be highly 
recommended to aeromedical specialists because of its 
historical perspective, and to the layman as an authorita- 
tive and easily read introduction to certain parts of the 
subject. 

VICTOR GUILLEMIN, JR. 
Aeromedical and Physical Environment Laboratory 
University of Illinois 


Evan W. Thomas. 
317. (Ilus- 


Syphilis: its course and management. 
New York: Maemillan, 1949. Pp. xix 4 
trated.) $5.50. 

In both theory and application, the treatment of 
syphilis has undergone revolutionary change in the past 
fifteen years, leaving the subject in great need of ade- 
quate summarization—a service that is well done in this 
book by Thomas, who is eminently qualified by virtue of 
sustained interest and exceptional clinical experience in 
syphilis. In a field where few fixed judgments are yet 
justified, Thomas has freely expressed personal opinions, 
distinguishing clearly between those based on demon- 
strable facts and those derived from clinical impressions. 
While therapy is emphasized, the author also discusses 
the disease’s course and clinical features, clearly but 
briefly—especially in the case of cutaneous and mucosal 
changes, where he merely points out the adequacy of 
previous deseriptions and the obvious change in type of 
clinical material seen today in contrast with a few years 
ago. In spite of its brevity, the book should be adequate 
for the nonphysician interested in syphilis and for the 
medical student who has opportunity to learn from ob- 
servation of clinical material. It will be particularly 
helpful to general practitioners, and to specialists in 
training or in practice in the many communities where 
the incidence of syphilis has decreased so much that it is 
diffienlt to arrive at definite conclusions regarding the 





a 


newer therapeutic modalities. A chapter by Theo, 7 
Bauer reviews the public health aspects of syphilis, 

All phases of syphilis are given consideration, }y 
there is particular value in the discussion of interpreting 
serologic reactions, with emphasis on quantitative studicg. 
and of neurosyphilis, with emphasis on the Dattne. 
Thomas concept and the need for repeated examination, 
of the spinal fluid. With reference to therapy, there jg 
almost complete dependence on penicillin and the auth 
attempts to provide the best available schedules for yay. 
ous clinical and serologic stages of the disease. 

Minor criticism might be direeted toward the too-bries 
discussion of the treatment of persons having what are 
presumably infectious contacts and of congenitally syphi- 
litic women who are pregnant. The relation and agg. 
ciation of caneer and syphilis are also treated too briedy. 
and the use of the term ‘‘syphilitie virus’’ is questior 
able. In view of Dr. Thomas’ attempt at brevity, the 
space given to reports of individual patients seems wp. 
warranted. The number of radiographic reproductions js 
greater than is justified by their inferior quality. 

FRANCIS W. Lyycx 
University of Minnesota 


Physics: principles and applications. Uenry Margenai, 
William W. Watson, and Carol G. Montgomery. New 
York: MeGraw-Hill, 1949, 
$5.00. 


Pp. x+760. (Illustrated. 

This book has heen written to serve as a textbook ina 
general physics course for sophomore engineering students 
and natural science majors. A rigorous treatment is 
presented, with the aim of giving the student a sound 
basic knowledge of physics that will be adequate for 
The authors 
assume that the student has a good working knowledge 


further work in pure or applied physics. 


of algebra, trigonometry, and analytie geometry and some 
idea of the principles of caleulus and that he is carrying 


on further study of caleulus coneurrently with the physic 


course, 

The rigorous, mature, and stimulating approach to ger 
eral physics encountered in this text makes it high) 
suitable for student groups having adequate mathemat! 
al preparation and a professional interest in physies 
the authors estimate that the) 
have included enough material for a three-semester cours 
To assist the 


The text is extensive; 


of four or five credit hours per semester. 
instructor in choosing material fer the usual two-semeste! 
course of four or five credit hours per semester, certall 
sections are starred, to indicate that they may be omitted 
without interrupting the logical development of the su) 
ject or omitting concepts necessary for understanditg 
later sections. 

‘ach chapter contains solutions of well-chosen illustr 
tive examples and is followed by a group of probleus 
for the student to solve. Very few problems can be 
solved by ‘‘substitution in formula’’; they demand 
understanding of principles and many problems are sufi 
ciently difficult to demand effort from good students. 

The text material is organized into sections on ™ 
chanics, heat, electricity, sound and light, and moder 
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physics. All frequently used systems of units are intro- 
dueed with careful explanations, in the hope that the stu- 
dent will be able to work with British and metric gravi- 
tational units and British, egs, and mks absolute: units. 

VIVIAN A, JOHNSON 
Purdue University 


Historical geo'ogy. Carl O. Dunbar. New York: John 
Wiley; London: Chapman & Hall, 1949. Pp. xii + 567. 
(Illustrated.) $5.00. 

This book is the successor to the authoritative and suc- 
cessful Historical geology, first published by Charles 
Schuchert in 1915, revised by Schuchert in 1924, and 
authored jointly by Schuchert and Dunbar in 1933 and 
1941. Each edition has been considered the authoritative 
text on the stratigraphy and paleontology of North 
America, and was preeminent in the paleogeography of 
North America, in which subject Charles Schuchert was 
the world’s foremost authority for over thirty years. 
Invaluable as the paleogeographic maps were, it is rather 
odd that their importance in size and precision declined 
through the four editions. 

Dunbar’s Historical geology follows the plan, the sub- 
stance, and most of the illustrations of the previous 
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ANDERSON, EDGAR, (Wiley 
Biological Research Series.) New York: John Wiley, 
1949. Pp. ix+109. (Illustrated.) $3.00. 

BACHOPEN-Ecut, ADOLF. Der Bernstein und seine Ein- 
schlusse. Vienna, Austria: Springer-Verlag, 1949. Pp. 
204. (Tllustrated.) $4.80. 

Brom, A. V. Organic coatings in theory and practice. 
New York: Elsevier, 1949. Pp. xi+298. $6.00. 

CANNON, DorotHy F, Explorer of the human brain: the 
life of Santiago Ramén y Cajal. New York: Henry 
Schuman, 1949. Pp. xv +303. (Illustrated.) $4.00. 

CANNON, WALTER B. and ROSENBLUETH, ARTURO. The 
supersensitivity of denervated structures: a law of 
dencrvation, 


Introgressive hybridization. 


(Experimental siology 
New York: Maemillan, 1949. Pp. 
trated.) $5.50. 


Monographs. ) 
x +245. (Iilus- 


VORLISS, JOHN J., FEINSTEIN, IRWIN K., and Levin, How- 
ARDS. Analytic geometry. New York: Harper, 1949. 
Pp. xi+370. (Illustrated.) $3.25. 

DANTCHAKOFF, VERA. Le Sexe: Réle de Uhérédité et des 
hormones dans sa réalisation. Paris: Presses Universi- 
taires de Franeé, 1949. Pp. 210. (Illustrated.) 480 fr. 

EMMONS, WILLIAM H. et al. Geology: principles and 
proccsses, (3rd ed.) New York: MeGraw-Hill, 1949. 
Pp. x+ 502. (Illustrated.) $4.50. 

PAIRHALL, LAWRENCE T. Industrial toxicology. 
more: Williams & Wilkins, 1949. 

GREEN, HENRY. 


Balti- 
Pp. xi+483. $6.00. 
Industrial rheology and _ rheological 
structures. New York: John Wiley, 1949. Pp. 
Mi+S11, (Illustrated.) $5.50. 

LeRoy, 1, W., and Crain, HArry M. (Eds.) Subsurface 
geoluvie methods: a symposium. Golden, Colo.: Dept. 


editions. An attempt has been made to popularize the 
text by more general treatment of stratigrayhie and bio- 
logie facts, by omitting all but one of the stratigraphie 
correlation tables, and by including many large illustra- 
tions which cover from a quarter to half a page. The 
paleogeographie maps, which in previous editions were the 
authors’ main original eontribution to historical geelogy, 
have been reduced in effectiveness by purposely obscuring 
the boundaries of the continent and the limits of the seas 
by cloud effects, in order to emphasize the lack of knowl- 
edge about ancient seas and lands. The chapter ou the 
origin of the earth might well have been reduced in 
length, for all of the hypotheses discussed are confusing 
and lack conviction, and are skipped as worthless by 
many instructors. 

Whereas the book has been made more attractive by 
the emphasis on illustrations, and more readable by be- 
ing less technical, it has lost a good deal of value as 
a text and a book of reference by omission of correla- 
tion tables, and by the obseuring of the paleogeographie 
maps. Nevertheless, it is likely to continue to be one of 
the leading textbooks in historical geology. 

J. J. GALLOWAY 
Indiana University 





of Publ., Colorado School of Mines, 1949. Pp. 826. 
(Illustrated.) $6.00 paper; $7.00 cloth binding. 

LICHTENSTEIN, BEN W. A textbook of neuropathology: 
with clinical, anatomical and technical supplements. 
Philadelphia: W. B. Saunders, 1949. Pp. xviii + 474. 
(Illustrated.) $9.50. 

MOLDENKE, HAROLD N. American wild flowers. New 
York: D. Van Nostrand, 1949. Pp. xxv+453. (Illus- 
trated.) $6.95. 

CLIPHANT, M. L. et al. The atomic age. 
Stewart Lectures, 1948). New York: 


(Sir Halley 
Maemillan ; 


London; Allen and Unwin, 1949. Pp. 149. $2.50. 
ReppicK, HARRY W. Differential equations. (2nd ed.) 
New York: John Wiley, 1949. Pp. x+288. $3.00. 


ROTHMANN, 8. C. (Ed.) Construction uses of atomic 
energy. New York: Harper, 1949. Pp. vi+258. 
(Illustrated.) $3.00. 

SCHWEITZER, GEO. K., and WHITNEY, Ika B. Radioactive 
tracer techniques. New York: D. Van Nostrand, 1949. 
Pp. vi+ 241. (Illustrated.) $3.25. 

TAYLOR, LEwis W. (Ed.) Fertility and hatchability of 
chicken and turkey eggs. New York: John Wiley, 
1949. Pp. x+423. (Illustrated.) $5.00. 

Titus, Harry W. The scientific feeding of chickens. 
(2nd ed., rev.) Danville, Ill.: Interstate, 1949. Pp. 


9n9 


avo. 


TOBIN, CHARLES E. (Ed.) Shearer’s manual of human 


dissection. (2nd ed.) Philadelphia: Blakiston, 1949. 
Pp. xv + 286. (Illustrated.) $4.50. 
TUTIN, JOHN. (Ed.) Atomic energy yearbook. New 


York: Prentice-Hall, 1949. Pp. 
trated.) $3.85. 

UNDERWOOD, BENTON J. (Ed.) 
ogy: an introduction. New York: Appleton-Century- 
Crofts, 1949. Pp. vii+638. (Illustrated.) $4.50. 
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NEWS 
and Notes 


Otto Warburg, for the past six 
months Special Research Fellow of 
the National Cancer Institute, re- 
turned to Berlin-Dahlen, Germany on 
September 8 to continue his director- 
ship of the Kaiser Wilhelm Institute 
for Cell Physiology, established in 
1931. 


Charles Fore Wilkinson, Jr., as- 
sociate director of the Division of 
Medicine of the Kellogg Foundation 
and assistant professor of medicine 
at the University of Michigan Medi- 
eal School, has been appointed pro- 
fessor and chairman of the Depart- 
ment of Medicine of the Postgradu- 
ate Medical School, New York Uni- 
versity-Bellevue Medical Center. 


George A. Lundberg, head of the 
Department of Sociology at the Uni- 
versity of Washington, is giving a 
series of lectures at the University 
of Stockholm during September and 
October. 
arranged in 


Dr. Lundberg’s visit was 
with the 
Swedish Government Social Research 


cooperation 
Council. Upon completion of the 
series, he will lecture at the Univer- 
sity of Oslo. 


Perihan Cambel, formerly pathol- 
ogist at the Gureba Hospital, ‘Istan- 
bul, and the Hygiene Institute, An- 
kara, has resigned his post at the 
Division of Cancer Research, Wash- 
ington University, to become a spe- 
associate 
Research 
Laboratory, University of Florida. 


cial fellow and research 


professor at the Cancer 


Max Astrachan, chairman of the 
Department of Mathematics, Antioch 
College, has been appointed profes- 
sor and head of the Department of 
Statistics, U. S. Air Force Institute 
of Technology, Wright-Patterson Air 
Force Base, Dayton. Dr. Astrachan 
is on leave of absence from Antioch 
during 1949-50. 


Hans Waine, physician and spe- 
cialist in rheumatic diseases, has been 
appointed medical director of the 
New England Chapter of the Arthri- 


tis and Rheumatism Foundation, 
Boston. Dr. Waine will direet the 
foundation’s activities in Massachu- 
setts, Maine, New Hampshire, and 
Vermont. 


Donald B. McMullen, associate 
professor of preventive medicine and 
public health, University of Okla- 
homa Medical School, has returned 
after 26 months’ leave of absence. 
Dr. MeMullen has been working on 
control of 
in Tokyo, 


the epidemiology and 
schistosomiasis japonica 
where he has been senior parasitolo- 
gist with the 406th Medical General 
Laboratory. 


Edwin St. Clair Gantz, associate 
professor of chemistry, Purdue Uni- 
versity, has accepted a position as 
head of the Analytieal Branch of 
the Chemistry Division, Research De- 
partment, at the Naval Ordnance 
Test Station, Inyokern, California. 


Wendell W. Moyer, director of 
research at the Crown Zellerbach 
Corporation, Camas, Washington, has 
heen placed in charge of the entire 
research and development activities 
W. M. Hearon has 


been appointed assistant director of 


of the company. 


researeh. 


Edward Abrams, head of the 
Biology Division of the Institute of 
Textile Technology, Charlottesville, 
Virginia, and former head of the 
Microbiological and Microscopy Lab- 
oratories at the National Bureau of 
Standards, has established a new or- 
Laboratories Research, 
New York. Dr. 
Abrams will act as a consultant in 


ganization, 
at Mamaroneck, 

the prevention of microbiological 
deterioration of organie and fibrous 
materials, stream pollution abate- 
ment, and general problems in bae- 


teriology and biochemistry. 


George W. Hartmann, Columbia 
University psychologist, has been ap- 
pointed professor of psychology at 
Roosevelt College. Dr. Hartmann is 
the author of Educational psychology 
and Gestalt psychology. 


Mr. and Mrs. Edward C. Rust- 
igan are the parents of a baby girl, 
born September 17, 1949. Mrs. Rust- 
igan is the former Mildred Atwood, 
who resigned as executive editor of 
Science in 1948. 
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Visitors to U. S. 


Visitors at the National Bureay ¢: 
Standards during the week of Sep. 
tember 5 ineluded Matti U. Alhop. 
uro, metallurgical engineer, Aytp. 
kumpu Copper Mines, Ine., Kump, 
Finland; Pierre Chavance, enginee; 
with the Centre National d’ Etudes ¢ 
Neuilly, 
France; Jean Combrisson, engineer 
with Eeole de Physique et Chimie. 
Jacques Dedieu, researc) 
metallurgist with Ecole Centrale de 
Arts et Manufactures, Paris; G, 4 
Gad, Ceramics Division, Ministry of 
Industries, Egypt; Paavo J. Ka. 
janne, research assistant, Finnish In. 
stitute of Technology, Department o/ 
Chemistry; Delia H. Simpson, pro- 
fessor of physics, Cambridge Unive: 
Jacob Sklarewitz, 
Hebrew Technieal College. 
Adolf G. Smekal, 


Technical University at 


des Telecommunications, 


Paris; 


sity; researc! 
worker, 
Haifa, 


professor, 


Israel ; 


Darmstadt and member of Germa: 
Society of Glass Technology; Albert 
Sundren, director of the Peat au 
Oil Research Laboratory of the Stat 
Institute for Technical Researel. 
Helsinki; and M. D. Waldhorn, « 
search worker with the Weismaw 
Institute of Seience, Rehovot, Isra 


F. C. William, consultant with tl: 
Manchester University, England, « 
livered a series of lectures on tli 
cathode ray memory tube at the \: 
tional Bureau of Standards Institut: 
of Numerical Analysis at Los A) 
geles during the week of Septem): 
13. 


Grants and Awards 


The National Heart Institute !\** 
allocated $485,000 for heart researt! 
at New York University-Bellevu' 
Medical Center. The fund will 
devoted to the construction of labor 
tories and equipment for the cente! ’ 
Institute of Cardiovaseular-Rens 
Disease. The institute’s resear’ 
program will be coordinated by the 
center’s Scientific Committee ° 
Cardiovaseular-Renal Disease unde: 
the chairmanship of Homer W. 
Smith, physiologist. 


5 


The Howard N. Potts Medals ° 
the Franklin Institute will be P™ 
sented on October 19 to J 


ohn W. 
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Mauchly, physicist, and J. Presper 
Eckert, Jr., electronic engineer, for 
their work in the design and con- 
struction of the digital electronic 
computing machine, ENIAC. The 
design for EDVAC, the electronic 
computer developed by the Univer- 
sity of Pennsylvania, was also sug- 
gested by the two scientists. 


Fellowships 


The National Research Council 
of Canada will offer 31 postdoctorate 
fellowships for the year 1950-51, 18 
of which will be awarded in chemis- 
try, 3 in atomie energy. research, 
and 10 in physics. The stipend of 
$2,820 per annum is supplemented by 
travel grants for successful candi- 
dates from abroad. While appoint- 
nents in the atomie energy project 
are restricted to Canadian citizens 
and British subjects, applicants of 
all nationalities are weleome in the 
chemistry and physics divisions. Ap- 
plication forms and further infor- 
nation may be obtained from The 
Secretary, Laboratories Awards Com- 
mittee, National Research Council, 
Ottawa. Applications should be re- 
ceived not later than February 15, 


1950 


The School of Mathematics of 
the Institute for Advanced Study 
will allocate a small number of sti- 
pends to mathematicians and mathe- 
nati«al physicists for study and re- 
search at Princeton during the aca- 
demie year 1950-51. Candidates 
ust show ability in research com- 
parable with that expected for the 
Ph.D. degree. Application blanks 
may be obtained from the School of 
Mathematies, Institute for Advanced 
Study, Princeton, N. J., and are re- 
lurnable by February 1, 1950. 


Colleges and Universities 


Wayne University has received 
4 grant of one million dollars from 
the Kresge Foundation to erect the 
Kresge Science Library which will 
house the university ’s Kresge-Hooker 
“lentifie colleetion, one of the most 
mprehensive chemical libraries in 
the World, as well as other science 
books and periodicals. There will be 
tack space for 50,000 seience vol- 
mes ani 800 seience periodicals and 
luture a, cessions; seminar rooms, a 


lecture hall, and a complete micro- 
film laboratory. It is expected that 
the library will be completed in 1951. 


The Chemistry Department of 
the University of Notre Dame has 
announced its Nieuwland and Peter 
C. Reilly Lectures in Chemistry for 
the coming academic year. Eric K. 
Rideal, director of the Davy Faraday 
Research Laboratory, the Royal In- 
stitution, London, as Nieuwland lee- 
turer, will talk on ‘‘Some Aspects of 
Surface Action,’’ giving two lectures 
on liquid monolayers October 11 and 
two on solids October 13. 

Leeturers for the Peter C. Reilly 
series are: Richard A. Ogg, Jr., of 
Stanford University, on leave as 
visiting lecturer at Harvard, who will 
talk on an unannounced topie during 
the week of October 31; Frederick 
D. Rossini, chief, Section on Thermo- 
chemistry and Hydrocarbons, Na- 
tional Bureau of Standards, who will 
deliver six lectures on ‘‘ Chemical 
Thermodynamics and Purification of 


’°? 


Hydroearbons’’ during the two weeks 
beginning November 28; and V. Pre- 
log, of the Eidge. Technische Hoch- 
schule, Zurich, who will visit.the uni- 
versity for seven weeks beginning 
February 12, 1950, to discuss work in 
progress in his laboratories on ‘‘ Ring 

y 


Formation and Ring Properties, 


and various natural products. 


The newly established New 
South Wales University of Tech- 
nology, Sydney, Australia, is now 
offering undergraduate degrees in 
civil, electrical, mechanical, and min- 
ing engineering, applied chemistry, 
and chemical engineering, and gradu- 
ate work in electronic engineering. 
Further degree courses will be estab- 
lished in 1950. The first university 
building is now being erected at Ken- 
sington. The following appoint- 
ments to foundation chairs have al- 
ready been made: chemical engi- 
neering, J. P. Baxter; mining engi- 
neering, D. W. Phillips; electrical 
engineering, H. J. Brown; architec- 
ture, F. E. Towndrow, and applied 
chemistry, A. E. Alexander. 


Meetings and Elections 


The American Psychological As- 
sociation held its 1949 meeting in 
Denver, Colorado September 5-10. 








Morning and afternoon sessions were 
mainly devoted to research papers 
and symposia. These demonstrated 
the wide variety of research interests 
of psychologists, since they ranged 
in title over such topics as ‘‘ Brain 
Functions,’’ ‘‘ Personality and Psy- 
chotherapy,’’ and ‘‘ Methodology in 
Social Psychology.’’ The increased 
demand for psychologists and the 
necessity for training greater num 
bers of students to the Ph.D. level 
resulted also in many programs on 
the professional aspects of psychol- 
ogy. 

Ernest R. Hilgard, of Stanford 
University, gave his presidential ad- 
dress on ‘‘Human Motives and the 
Concept of the Self.’’ He suggested 
that psychologists begin formal re- 
search on the problems of personality 
and that one method of attaining 
this goal would be the establishment 
of ‘‘psychodynamie laboratories.’’ 
There has been a lack of systematic 
treatment of psychodynamic prob 
lems, he stated, and ‘‘ when there i. 
no effort to be systematic, problems 
are not sharply defined.’’ 

Other evening addresses were de- 
livered by Douglas McGregor, presi- 
dent of Antioch College, on ‘* Labor- 
Management Relations: A Challenge 
to the Social Scientist,’’ and Wil- 
liam Menninger, past president of 
the American Psychiatrie Associa- 
tion, on ‘‘Relations between Psy- 
chiatry and Clinical Psychology.’’ 

An innovation in the 1949 program 
was an evening free of formal ses- 
sions. About half of the 1,850 regis- 
trants took advantage of the oppor- 
tunity to attend a buffalo barbecue 
at the Red Rocks Theater, in the 
Rockies a few miles west of Denver, 
during this time. 

An award offered by an anony- 
mous donor for the best paper pub 
lished during 1948 in one of the as 
sociation ’s journals was presented to 
L. L. Thurstone of the University of 
Chicago, for his paper in the Ameri 
can Psychologist entitled ‘‘ Psycho 
logical Implications of Factor Analy- 
Honorable mentions were 


,;°3 


sis. 
given four papers by Thales Martins 
and J. R. Valle, Neal E. Miller, Ed 
ward C. Tolman, and Herman A. 
Witkin and Solomon E. Asch. 

The annual Edward L. Bernays 
award was presented by Mr. Bernays 
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to the Commission on Community 
Interrelations of the American Jew- 
ish Congress for their studies on 
bigotry. The award was accepted 
for the commission by Stuart W. 
Cook, director of research, and Al- 
fred Marrow, chairman of the Re- 
search Board. 

J. P. Guilford, of the University 
of California, is the new president of 
the American Psychological Associa- 
tion. Robert R. Sears, of Harvard 
University, was elected president- 
eleet, and Dorothy Adkins, of the 
University of North Carolina, record- 
ing secretary. New members of the 
Board of Directors are John G. Dar- 
ley, University of Minnesota; J. 
MeV. Hunt, Institute of Welfare Re- 
search, Community Service Society 
of New York; and E. Lowell Kelly, 
University of Michigan. At the an- 
nual business meeting, the 1961 and 
1952 meetings were scheduled for 
Chieago and Washington, D. C. re- 
spectively. Next year’s meeting will 
be held on the campus of Pennsy!- 
vania State College September 3-9. 

DagEL L. WOLFLE 


It may truly be said that the sci- 
ence of biochemistry came of age 
when the First International Con- 
gress of Biochemistry met August 
19-25 in Cambridge, England. 

A year or two ago the Biochemical 
Society of England queried leading 
biochemists to obtain their reactions 
to the proposal to hold such a ¢on- 
gress, and on the basis of response 
they decided to hold the congress in 
Cambridge under the presidency of 
A. C. Chibnall, F.R.S., professor of 
biochemistry of the university. An 
executive committee was set up and 
plans laid. By the summer it was 
clear that attendance would be large ; 
it ultimately reached 1,750 individ- 
uals from 42 nations. There was a 
large and imposing American delega- 
tion and very large French and South 
American attendance. Scandinavia 
was also well represented. 

As Cambridge has only five hotels, 
arrangements were made with the 
colleges for use of their rooms. We 
heard many comments on the spartan 
life of the undergraduates. Most 
participants, however, found their ex- 
perience of student life at an old 
university interesting. 


The opening ceremony, held in the 
historic Senate House where Winston 
Churchill was given an honorary de- 
gree, was packed, with many mem- 
bers standing. In the same hall, the 
degree of Doctor of Science Honoris 
causa was conferred on half a dozen 
of the world’s leading biochemists 
including Carl Cori, Nobel Laureate 
and professor at Washington Univer- 
sity. The old-fashioned ceremony, 
conducted entirely in Latin, preceded 
and followed by the Procession of 
Doctors through the town, will be 
long remembered by those privileged 
to see it. 

After the degree ceremony there 
was a garden party in the grounds of 
St. John’s College. The British 
Government invited all members to 
an evening reception on the grounds 
of Trinity College. It was also in 
the Great Hall of Trinity that the 
president’s dinner was held for dis- 
tinguished overseas members. 

The 12 sections of the congress 
were in almost continuous session and 
over 500 papers were read and dis- 
The highlights of the sci 
entific meetings, however, were the 


cussed. 


three congress lectures. The first 
was given by C. T. Cori on ‘* The in- 
fluence of hormones on enzymatic 
reactions,’’ the second by M. Florkin 
on ‘‘*Biochemical aspects of some 
biological concepts,’’ and the third 
by Sir Robert Robinson, also a Nobel 
Laureate, on ‘‘Tryptophan and its 
structural relatives.’’ 

At the formal closing session in 
the Senate House, the 
thanked those who had 
hard and the authorities of the uni 


president 
worked so 
versity. He invited Sir Charles Har- 
ington, director of the National In 
stitute for Medieal 
chairman of an ad hoc international 


Research and 


committee, to report on the findings 
of the committee set up to consider 
the future of the congress. 

The committee unanimously recom 
mended that the Second Interna 
tional Congress of Biochemistry meet 
in Paris in 1952 at the invitation of 
the Société de Chimie Biologique and 
that immediate steps be taken to es- 
tablish an International Union of 
siochemistry under the wing of the 
International Council of Scientific 


Unions. Both these recommendations 


were passed. 


——__ 


The congress was privileged t 
witness a demonstration of Seottig, 
sword dancing and reels to the mus 
of Pipe-Major Robert Hill in jy 
magnificent tartan and kilt. 

FRANCIS J. Grirpy 


Over 30 delegates from five foreig, 
countries and the U. 8S. attended th 
First International Sesame Confer. 
ence held at Clemson College, Sout) 
Carolina, August 15-16. 

A paper of preliminary work with 
sesame in El Salvador by Juan Cano, 
of Centro Nacional de Agronomiy, 
was presented at the opening sessioy 
by James Watkins, of the Office of 
Foreign Agricultural Relations nis 
sion in El Salvador who stated that 
sesame produetion in El Salvador has 
increased from 9,545 bushels in. 1945 
to 201,000 bushels in 1948. Much 
of the seed was exported last year 
to Italy and Austria under the Mar 
shall Plan. 
sesame crop in India was discuss) 


The improvement of tle 


in a paper by N. Parthasarthy, heal 
of the Division of Botany, India 
Agricultural Research Institute, Nev 
K. Sen, Di 
vision of Genetics of the Universit 


Delhi, presented by N. 


of California. 
Significant 
breeding in Venezuela were reviewed 


advances in sesallie 
by D. G. Langham, who discovered 
the first nonshattering sesame platt 
as a result of some of his crosses of 
breeding lines. Dr. Langham is heal 
of the Department of Genetics aul 
Agronomy of the Venezuelan Mis 
try of Agriculture. 

J. A. Martin, host of the confer 
ence and an associate horticulturst 
of the South Carolina Experimetl 
Station, reported on the breeditf 
work now being done in his state 
He has found that sesame is vel 
adapted to the climate and soils of 
South Carolina and that high yields 
may be obtained by the use of « 
tain varieties. Dr. Martin pointel 
out that the seed-shattering char 
teristic, the main obstacle to co 
mercial production of the erop it this 
country, is being rapidly overco™ 

Delegates were taken on a. tou! of 
the greenhouses and fields where # 
same was in both the blooming a 
fruiting stages, and were show! th 
sesame introductions from fore 
countries, breeding lines, yield te 
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irradiated lines, weed control ex- 
periments, and disease- and wilt-resis- 
tance studies. 

Properties of a solvent-extracted 
sesame oil were discussed by K. 8. 
Markley, head of the Oil, Fat, and 
Protein Division of the Southern Re- 
gional Research Laboratory, New Or- 
leans, during the second session of 
the conference. A paper on the 
physical and chemical properties of 
the oils from varieties of sesame was 
prepared by Pierre Budowski and 
F. G. T. Menezes, of the Southern 
Regional Research Laboratory. Se- 
samol, a constituent of sesame oil, 
was explained by Dr. Budowski, who 
also described some of the research 
work now being done with sesame 
oil. 

The nutritional value of sesame 
was discussed by Werner G. Jaffe, 
Seccién de Quimica de Nutricion, of 
the Venezuelan Ministry of Agri- 
culture. The nutritive value of tor 
tilas and pancakes made of corn 
meal may be increased tremendously 
by using one part of sesame meal to 
nine parts of corn meal. Its vitamin 
values were discussed by E. J. Lease, 
nutritionist of the South Carolina 
Experiment Station. 

It was pointed out during the meet- 
ing that expansion of the breeding 
program had been greatly facilitated 
by the research grants-in-aid or fel- 
lowships presented by the National 
Cottonseed Products Association to 
the Texas State Research Founda- 
tion, the North Carolina Experiment 
Station, and the South Carolina Ex- 
periment Station. The cooperative 
work of F. E. Johnstone, Jr., former 
thief agronomist of the National 
Cottonseed Products Association, and 
Lawrence ©. Curtis, chief agronomist 
of the association, in obtaining seed 
stocks of various strains and in 
bringing in new literature on sesame 
Was also commended by the confer- 
enee. The need for further agricul- 
tural research was stressed, along 
with plant exploration in those coun- 
tries where sesame has been grown 
for centuries, to seek superior germ 
plasm for new breeding lines. 

At the final session the delegates 


| ccepte! an invitation of the govern- 


ment of Venezuela to hold their next 
‘mnual conference there. In 1950 
“onfere:ce delegates will be given the 


opportunity of seeing at first hand 
the research work now being per- 
formed by Dr. Langham. 

Hans M. Simons, Jr. 


An international symposium on 
high altitude biology will take place 
in Lima, November 23-30, under 
the auspices of Unesco and the 
government of Peru. The Govern- 
ing Council of the Institute of 
Andean Biology, headed by Carlos 
Monge M., has been appointed or- 
ganizing committee of the sym- 
posium. Papers will be presented on 
circulation at rest and during physi- 
‘al activity; blood and respiratory 
characteristics at rest and during 
physical activity; nervous function; 
and endocrine factors and reprodue- 
tions. Papers dealing with general 
or restricted aspects of the influence 
of a low environmental pressure on 
human and animal organisms will be 
considered by the committee and 
should be received not later than 
October 15. Hotel reservations 
should also be made before October 
15. Address all communications to 
the Organizing Committee of the 
International Symposium ‘on High 
Altitude Biology, Dr. Carlos Monge 
M., Director, Institute of Andean 
Biology, Lima, Peru. 


The Tenth International Orni- 
thological Congress, by invitation 
of the Swedish Ornithological So- 
ciety, will be held at Upsala, Swe- 
den from June 10 to 17, 1950. At- 
tendance is open to persons of all 
countries interested in any phase of 
ornithology. According to the pre- 
liminary program the congress will 
convene in a general session on Satur- 
day, June 10 at 2:00 p.m. Several 
excursions from Lund are planned 
for June 3-9, and others will leave 
from Upsala June 20—July 3. Alex- 
ander Wetmore, secretary, Smith- 
sonian Institution, Washington, D. C., 
is president of the congress and 
Sven Horstadius, Zoologiska Institu- 
tionen, Upsala, is secretary. Appli- 
cations for registration should be ad- 
dressed to the Tenth International 
Ornithological Congress, Upsala, 
Sweden, before February 28, 1950. 


The Virginia Academy of Sci- 
ences elected the following officers 


for 1949-50 at its 27th annual meet- 
ing held in Richmond this spring: 
Boyd Harshbarger, president; Guy 
W. Horsley, president-elect; Foley 
Smith, seeretary-treasurer; and E. 
C. L. Miller, secretary-treasurer 
emeritus. Ladley Husted and John 
N. Buck were elected to the council. 
The Academy voted to reestablish 
The Virginia Journal of Seience, 
which was discontinued at the begin- 
ning of the war. 


The American Neurological As- 
sociation elected the following off- 
cers for 1949-50 at its 74th annual 
meeting held in June in Atlantic 
City: president, Henry W. Woltman; 
first vice president, Johannes M. 
Nielsen; second vice president, E. 
Jefferson Browder; secretary-treas- 
urer, H. Houston Merritt; and as- 
sistant secretary, Charles Rupp. 


Representatives of the atomic 
energy agencies of Canada, the 
United Kingdom, and the U. S. wil! 
hold their third deelassification meet- 
ing September 26-28 at the Canadian 
Atomic Energy Research Establish- 
ment at Chalk River, Ontario. The 
uniform declassification guides, which 
the three nations now use in deter- 
mining what information may be 
published, will be reviewed at the 
meeting in order to maintain max 
imum security of information held 
in common by the three nations. 
Senior reviewers for the U. S. AEC 
declassification system are: W. C. 
Johnson, chairman of the Depart- 
ment of Chemistry, University of 
Chieigo; W. F. Libby, professor of 
chemistry, University of Chicago; J. 
M. B. Kellogg, leader, Physies Divi- 
sion, Los Alamos Scientifie Labora- 
tory; and R. L. Thornton, professor 
of physics, University of California. 


The New York Academy of 
Medicine announces that the 1949- 
50 Laity Lectures will be held at the 
academy on the following dates: 
September 28: Frontiers in Psychia- 
try—Franz Alexander, director, In- 
stitute for Psychoanalysis, Chicago; 
October 26: Methuselah—Myth or 
Promise—David Seegal, professor of 
medicine, Long Island College of 
Medicine; November 16: Frontiers 
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Laurence H. 
dean of the Graduate College, Uni- 
versity of Oklahoma; December 7: 
Machines that Work Like Men— 
John H. Gibbon, Jr., professor of 


in Genetics 





Snyder, 


surgery, Jefferson Medical College, 
Philadelphia; January 11: The Biol- 
ogy of the Antibiotics—Selman A. 
Waksman, professor of microbiology, 
Rutgers University; January 25: 
Concepts and Methods of Medical Re- 
search—Thomas M. Rivers, director, 
Hospital of the Rockefeller Institute 
for Medical Research. 

will be held at 8:30 p.m. 
is invited to attend, admission free. 
The lectures will be published by the 


All leetures 
The public 


Columbia Press, New 


York 27. 


University 


A committee on research in an- 
thropology has been formed by the 
Division of Anthropology and Psy- 
chology of the National Research 
Couneil and ineludes the following 
members: W. M. Krogman, chair- 
man, Graduate School of Medicine, 
University of Pennsylvania; G. T. 
Bowles, NRC; W. W. Greulich, Stan- 
University; W. W. Howells, 
University of Wisconsin; F. E. Ran- 
dall, Climatie Research Laboratory, 
Lawrence, A. 
Schultz, Johns Hopkins University ; 


ford 


Massachusetts: 


H. L. Shapiro, American Museum of 
Natural History; T. Dale Stewart, 
U. S. National Museum; and 8. L. 
Washburn, University of Chicago. 
The committee will serve as a clear- 
inghouse for all research projects in- 
volving procedures and techniques of 
physical anthropology and in this 
vense will act as an advisory body. 
Suggestions or requests for advice or 
aid may be sent to the chairman. 


The current Progress Report of 
Brookhaven National Laboratory 
(BNL-AS-2), which combines admin- 
istrative and_ scientific progress, 
January 1 through June 30, 1949, is 
now available. Requests for this re- 
port should be directed to the Infor- 
mation Group, Information and Pub- 
lications Division, Brookhaven Na- 
tional Laboratory. 


Representatives from the anatomy 


departments of the nineteen veter- 
inary schools in the U.S. and Canada 
met at the recent convention of the 
American Veterinary Medical Asso- 


ciation at Detroit and formed an 
American Association of Veteri- 
nary Anatomists. The purpose of 
the association is to promote interest 
in the fields of teaching, research, 
and publication in veterinary anat- 
omy. Officers of the group are: 
president, J. A. Grossman, Ohio 
State; president-elect, M. E. Miller, 
Cornell University; secretary-treas- 
urer, J. F. Smitheors, Michigan State 
College. 


The First Conference of Re- 
search and Development Groups 
of the Fifth Army Area was held at 
Fort Sheridan, Illinois, August 27- 
28. <A 
physical, biological, and medica] sci- 


series of seminars in the 


ences and engineering were attended 
by representatives of the Army’s 
Logisties Division and six of its 
technical branches, and over 200 re- 
serve officers from 19 research and 
Fifth 


The reserve officers were 


development groups in the 
Army area. 
scientists 


Midwestern representing 


university faculties, industrial re- 


search organizations, and research 


foundations. The conference was or- 
ganized at the suggestion of Lars H. 
Sjodahl, commanding officer of the 
5008th 


Group of 


Research and Development 


Chicago, and rheologist 
with the International Printing Ink 
Division of Interehemical Corpora- 


tion. 


Deaths 


José de Carvajal-Forero, 51, 
X-ray expert, died August 3 in New 
York City. 
founder and first president of the 
New York X-ray Technological So- 
ciety. He was well known for his 
technical blue-tinting 
and work with barium. 


Dr. Carvajal-Forero was 


advances in 


Dennis R. Hoagland, 65, one of 
the country’s leading plant physi- 
ologists, died September 5 at his 
home in Berkeley, California. Pro- 
fessor emeritus of plant nutrition 
and chemistry at the University of 
California, Dr. Hoagland had headed 
the university ’s Division of Plant Nu- 
trition from 1921 until his retirement 
last June. In 1930 he received the 


Stephen Hales Prize of the Ameri- | 


can Society of Plant Physiologists 
and in 1941 was awarded the AAAS 


a 


prize for a paper on nutriment goly. 
tions of plants, written jointly wit) 
Daniel I. Arnon. 


Ralph R. Parker, 61, entomo\ 
gist, died of a heart attack at his 
home in Hamilton, Montana, Septem. 
ber 4. Director of the Rocky Moyp. 
tain Laboratory of the National [p. 
stitute of Health, Dr. Parker wag ¢9. 
discoverer of a vaceine for Rocky 
Mountain spotted fever. 


Recently Received— 


Etude des propriétés fondamentales 
des actinométres by L. Bossy and 
R. Pastiels. (Memoires, Vol, 
XXIX. Verhand Elingen, Dj. 
XXIX). Institut Royal Météoro- 
logique de Belgique, Ueele, 3, 

Belgium. 


Transactions of the Royal Society of 


South Africa, 1949. Copies ob- 
tainable from Hon. Secretary, 


Royal Society, University of Cape 
Town, Rondebosch, South Africa 
at 1£ Is. 


Marihuana in Latin America: The 
Threat It Constitutes by Pablo 
Osvaldo Wolff. Available from 
Washington Institute of Medicine, 
Washington 6, D. C. $1.50. 


New Zealand Journal of Science and 
Technology, Incex to Volumes | to 
25, eompiled by V. J. Wilson. 
(Couneil of Scientifie and Indus: 
trial Researeh.) Direct inquiries 
to Govt. Printer, Wellington, New 
Zealand. 


Make Plans for— 


National Metal Congress ané 


Exposition, 31st annual meeting, 
October 17-21, Public Auditorium, 
Cleveland Ohio. 


American Oil Chemists’ Society 
fall meeting, October 31—November -; 
Edgewater Beach Hotel, Chicago 


Pacific Chemical Exposition 
Pacific Industrial Conferences, 
sponsored by the American Chemical 
Society, November 1-5, Civic Aud 
torium, San Francisco. 
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